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Althoi!GH modern standard techniques in hsematologj’ are not difficult to 
perform, it is only those who work with them routinely who are likely to 
-ibtain results of sufficient and consistent accuracy. It is suggested that the 
.eral, clinician should concentrate on accurate estimation of the hicmo- 
‘bin level and a careful study of a stained blood film. These two simple 
“thods of examination can yield much information about many basmoto- 
gical conditions and indicate what more specialized laboratory data should 
obtained. 

H.iEMOGLOBIit ESTIMATION 

vlany 'laboratories carrying out haemoglobin estimation for routine and 
^search purposes employ photo-electric apparatus for accuracy and speed 
vi working. Among the more simple methods, those of Sahli and Haldane 
.re in "wide use and with care can provide reasonably reliable data. Using the 
lahli type instrument, the blood haemoglobin is converted to acid hamatin 
oy o.i N, hydrochloric acid and after a specified time the resulting brown 
colour is compared with a standard rod of glass. In the Haldane harno- 
globinometer the blood is diluted with water and saturated with coal gas, 
"d the shade of pink carboxyhsemoglobin formed is compared with a 
udaid tube. In both these methods the main source of error lies in the 
■iity of the observer to match the blood sample with the standard colour 
ud, as the latter tend to fade, it is advisable that the instruments 
. ila be checked periodically in a hsematological laboratory. The Haldane 
Unique is probably the most reliable method apart from photo-electric 
terminations, but the need for 3 supply of coal gas is an obvious objection, 
he Tallquist method, in which undiluted blood collected on a piece of 
bsorbent paper is compared with a printed colour scale, is cheap and rapid 
>ut is grossly inaccurate and should not be used. 

examination of a stained eeood film 
^ common mistake in the preparation of films is to make them too thick. 
Scrupulously clean glassware is essential, and the use of a suitable glass 
.preader may assist in the uniform spreading of a really thin film with the 
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edges well inside the width of the slide. Many workers prefer to make film 
preparations on cover-slips which form thinner smears with a more even 
distribution of leucocytes. After drying, the film is stained by one of the 
modifications of the Romanowsky method, Leishman’s stain being the one 
most used in Britain. It is advisable to get to know the staining details of 
one particular brand of stain and its behaviour after storage, and in respect 
of the reaction of the water used for washing the preparation. A correctly 
stained film is pink to the naked eye, has pink erythrocytes, and the 
leucocytes have clearly differentiated nuclear staining and well-defined 
granules. Examination of the stained film should be made using the oil- 
immersion lens and noting the following points: — 

Erythrocytes . — These arc normally of fairly uniform size and shape, and 
show a suggestion of central pallor. In many anaemic states the red cells 
show variation in size, shape and degree of filling ndth haemoglobin. In the 
iron deficiency type of aniemia, which is the most common type of anemia 
in Britain, the cells tend to be small with a marked degree of central pallor. 
In contrast, anaemias of the pernicious type have large red cells, fully filled 
with hffimogJobin. Both varieties show anisocytosis and paikilocytosis. Very 
small, densely stained microspherocytes are present in some cases of 
haemolytic anaemia. Nucleated red cells are not normally encountered in the 
peripheral blood. Their presence as normoblasts with pyknotic nuclei may 
indicate active blood regeneration, as after severe haemorrhage or haemolysis, 
or their premature extrusion from the marrow by some irritati^’e or in- 
filtrative process. Larger nucleated red cells may appear in untreated per- 
nicious anaemia. Young red cells stain a purplish colour vnth Romanowsky 
stains and appear as reticulocytes if a drop of fresh blood is examined on a 
slide previously prepared with a i per cent, alcoholic solution of brilliant 
crcsyl blue. In malaria infections the parasites may be found in the erythro- 
cytes, and punctate basophilia may appear in cases of lead poisoning. 

Leucocytes . — These should be scattered fairly evenly throughout the 
film, although the polymorphonuclear forms tend to collect along the 
edges. In making a differential leucocyte count, microscope fields should 
therefore be chosen from both the edges and centre parts of the film. It 
should first be decided whether the total white cell count is appro.ximately 
normal or whether it is increased or diminished. With practice it is possible 
to recognize the scatter of leucocytes expected when the total count is 
within normal limits. Next, the individual cell types are noted in relation 
to the normal differential count. The figures for the latter are approximately: 
neutrophil polymorphonuclears 65 per cent., lymphocytes 30 per cent., 
monoc3'tes 3 per cent., eosinophils 1.5 per cent., and basophils 0.5 per cent. 
In a differential count a minimum of 200 cells should be recorded. It should 
now be possible to decide whether a total leucocytosis results from a poly- 
morphonuclear increase, as in pyogenic infections; a Ij'mphocytosis, as in 
whooping-cough; a monocytosis, as in glandular fever; or an eosinopHilia, as 
in certain parasitic infections. In leukjemia the total white cell count ifiay'be 



EXAMINATION OF THE BLOOD 


3 


greatly increased, particularly in the chronic myelogenous and lymphatic . 
types, ^Yhen a glance at the film may indicate the diagnosis with the finding 
of very large numbers of granular leucocytes or Ijmiphocytes. In acute 
leukremia the total count may also be raised considerably, with many 
immature cells present. 

In leucopenia the low total count may be due to diminution of the neutro- 
phil polymorphonuclears alone, as in enteric fever or agranulocytosis, or 
to depression of all leucocytes, as in some forms of marrow aplasia. 

Ne.xt, the leucocytes are examined for signs of immaturity. With granular 
white cells, multilobulation of the nucleus is a sign of age, the youngest 
cells having the most simple nuclear shape. Young granulocytes with horse- 
shoe shaped nuclei may appear in the peripheral blood when severe in- 
fections such as lobar pneumonia cause a sudden polymorphonuclear 
leucocytosis, but myelocytes, more immature granular cells with rounded 
nuclei, are rarely seen in the normal blood. With lymphocytes and monocytes 
a large size of the cells and their nuclei is often an indication of immaturity. 
Cells showing nucleoli in their nuclei are never seen in normal peripheral 
blood and their presence in any number in a film is of the greatest 
significance. Nucleolated white cells are “blast” cells and occur in the peri- 
pheral blood in acute leukemia. 

Platelets . — ^Examination of the blood film is completed by studying the 
platelets. Normally these are found in occasional small groups, and when 
present in such numbers it is safe to assume that no gross thrombocytopenia 
exists. Inability to find platelets may result from their adherence to the 
spreader, and thrombocytopenia cannot be diagnosed on such evidence 
alone. Vety numerous platelets may occur in the blood in polycythaemia 
vera, chronic myelogenous leukaemia, or after splencctom}’. 

DIAGNOSTIC USES 

In general, a normal haemoglobin level and blood film exclude the diagnosis 
of untreated anaemia and many other haematological disorders, and all cases 
in which these findings are abnormal require fuller laboratory examination. 
When the patient cannot attend a centre for this, the use of Wintrobe’s 
oxalate mixture allows a sample of 3 ml. of venous blood to be sent for 
examination. On such correctly^ oxalated blood, counts can be made of red 
and white corpuscles and reticulocytes, and differential leucocyte counts, 
film examination and estimation of absolute indices and blood sedimentation 
rate carried out. As leucocytes degenerate after about six hours in oxalate, 
they should be studied as soon as possible and the laboratorj’’ should also 
receive a thin unstained film made on withdrawing the blood. Platelet counts 
are unsatisfactory on oxalated blood, with low results common. Plasma 
prothrombin time can be estimated on a Wintrobe sample for up to three 
hours. Wintrobe’s oxalate mixture is prepared by dissolving 1.2 g. of 
ammonium oxalate and 0.8 g. of potassium oxalate in 100 ml. of neutral 
distilled.water; 0.3 ml. of this solution is evaporated to dryness in a Wasser- 
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edges well inside the width of the slide. Many workers prefer to make film 
preparations on, cover-slips which form thinner smears with a more even 
distribution of leucocytes. After dr}fing, the film is stained by one of the 
modifications of the Romanowsky method, Leishman’s stain being the one 
most used in Britain. It is advisable to get to know the staining details of 
one particular brand of stain and its behaviour after storage, and in respect 
of the reaction of the water used for washing the preparation. A correctly 
stained film is pink to the naked eye, has pink erythrocytes, and the 
leucocytes have clearly differentiated nuclear staining and well-defined 
granules. Examination of the stained film should be made using the oil- 
immersion lens and noting the following points: — 

Erythrocytes . — ^These are normally of fairly uniform size and shape, and 
show a suggestion of central pallor. In many anaimic states the red cells 
show variation in size, shape and degree of filling with haemoglobin. In the 
iron deficiency type of anaemia, which is the most common type of anaemia 
in Britain, the cells tend to be small with a marked degree of central pallor. 
In contrast, anaemias of the pernicious type have large red cells, fully filled 
with haemoglobin. Both varieties show anisocytosis and poikilocytosis. Very 
small, densely stained microspherocytes are present in some cases of 
haemolytic anaemia. Nucleated red cells are not normally encountered in the 
peripheral blood. Their presence as normoblasts with pyknotic nuclei may 
indicate active blood regeneration, as after severe haemorrhage or haemolysis, 
or their premature extrusion from the marrow by some irritative or in- 
filtrative process. Larger nucleated red cells may appear in untreated per- 
nicious anaemia. Young red cells stain a purplish colour with Romanowsky 
stains and appear as reticulocytes if a drop of fresh blood is examined on a 
slide previously prepared with a i per cent, alcoholic solution of brilliant 
cresyl blue. In malaria infections the parasites may be found in the erythro- 
cytes, and punctate basophilia may appear in cases of lead poisoning. 

Leucocytes . — These should be scattered fairly evenly throughout the 
film, although the polymorphonuclear forms tend to collect along the 
edges. In making a differential leucocyte count, micjroscope fields should 
therefore be chosen from both the edges and centre parts of the film. It 
should first be decided whether the total white cell count is approximately 
normal or whether it is increased or diminished. With practice it is possible 
to recognize the scatter of leucocytes expected when the total count is 
within normal limits. Next, the individual cell types are noted in relation 
to the normal differential count. The figures for the latter are approximately: 
neutrophil polymorphonuclears 65 per cent., lymphocytes 30 per cent., 
monocytes 3 per cent., eosinophils 1.5 per cent., and basophils 0.5 per cent. 
In a differential count a minimum of 200 cells should be recorded. It should 
now be possible to decide whether a total leucocytosis results from a poly- 
morphonuclear increase, as in pyogenic infections; a lymphocytosis, as in 
whooping-cough; a monocytosis, as in glandular fever; or an eosinopHiJfa^ as 
in certain parasitic infections. In leukaemia the total white cell count ntay be 
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A full study of the white blood cells is essential if there is any suspicion 
of immature or abnormal forms present in the peripheral film, irrespective 
of the numbers in which they have been seen. The diagnosis of leukrcmia 
may be very simple or extremely difficult on studying the peripheral blood, 
and repeated films ma\' need to be examined, especially in cases with pro- 
^ found leucopenia. An important differential diagnosis is that of infectious 
mononucleosis from monocytic leukasniia. The characteristic cells of glandular 
fever are atypical lymphocytes, but it ma)' need considerable experience to 
settle the diagnosis, especially when the Paul-Bunnell test is indecisive. 

The Immorrhagk diseases.— Tht patient is often seen because of bleeding 
after dental e.xtraction or minor injuries, or because of a petechial eruption 
or persistent menorrhagia. A clear family histor)’ of a bleeding tendency' is 
often not obtainable, although the patient may tell of some relative who also 
bleeds rather freely on occasion. Such cases should be examined for anaemia 
and the blood film searched to exclude leuktemia and thrombocytopenia. 
Absence of platelets from a single blood smear does not necessarily mean that 
thrombocytopenia exists, and platelet counts will be required to settle this 
point. Estimation of the bleeding time, which is the time required for 
bleeding to cease spontaneously from a small stab wound, will give in- 
formation about the platelet function and capillary state. Blood coagulation 
is best studied by Lee and ll'hite’s method, recording the clotting time of 
venous blood samples in test tubes. The capillary tube method is less 
accurate w'hcn the clotting is delayed. Clot retraction studies are useful in 
^ thrombocytopenia. When it is believed that delayed blood coagulation 
f results from a low plasma prothrombin, determination of the prothrombin 
time by Quick’s method should be performed. Repeated studies of plasma 
prothrombin are essential in cases receiving dicoiimarin as anticoagulant 
therapy. 

EXAMINATION OF THE BONE MARROW 
Within the last fifteen years bone marrow biopsy has been established as a 
diagnostic procedure in blood disorders. Sternal puncture, first proposed by 
Arinkin in 1927, has come into wide use and is no more difficult or hazardous 
than lumbar puncture. Its limitations depend only upon the special skill 
necessary to make satisfactory' marrow preparations for examination, and 
the expert knowledge required for interpretation of cytological findings. 
The technique of sternal puncture is briefly as follows: — 

Premedication of the patient is unnecessary', but in nervous subjects a sedative 
one hour beforehand is advisable. The skin over the sternum is carefully cleansed 
and, using a hypodermic needle, the skin, subcutaneous tissues and periosteum are 
infiltrated with 2 per cent, procaine over the midline of the bone opposite the 
second intercostal space. The anaesthetic must be injected beneath the periosteum 
\ and adequate time allow'ed for its full effect before inserting the sternal puncture 
needle, of which the Salah type is very satisfactory. The needle stopguard is set 
to a depth of about i cm. for an adult, and with the stylet in position the needle is 
held firmly at right angles to the bone and inserted into the outer table of the 
sternum, being pressed and rotated until a sensation of “give” is felt as the marrow 
cavity is entered. The stylet is removed and i to 2 ml. of marrow fluid are with- 
drawn into a tight-fitting 5 ml. syringe. A painful sucking sensation is experienced 
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mann tube scratched to indicate the 3 ml. level for the addition of venous 
blood. The tube must be well shaken immediately after adding the blood. 

Anatuia. — h red blood cell count should be performed in all patients 
with a subnormal hiemoglobin level. From these two figures and the film 
appearances it can be settled whether the erythrocytes are small and hypo- 
chromic, as in iron deficiency ancEmia, or large and fully filled with haemo- 
globin, as in pernicious aniemia. A proportionate depression of the red 
cell count and haemoglobin level occurs in aplastic anaemia. It is essential to 
establish the type of blood picture before starting treatment, especially with 
liver, for if pernicious anaemia is suspected the practitioner should be certain 
of the diagnosis before launching the patient on a lifetime of maintenance 
therapy. Many laboratories determine the packed red cell volume and 
calculate the mean cell volume and mean corpuscular hemoglobin con- 
centration in cases of macrocytic anemia. Absolute indices are rarely 
needed in diagnosing straightforward cases of iron deficiency anemia. 

Examination of the white blood cells commonly shows a leucopenia with 
a relative lymphocytosis in pernicious anemia. In marrow hypoplasia the 
leucocytes, especially the granulocytes, are usually much diminished in the 
peripheral blood and a platelet count may reveal an accompanying 
thrombocytopenia. 

Regular blood examination is a necessary guide to the response to therapy 
in pernicious and iron deficiency anaemias. In the former, liver treatment 
promotes active erythropoietic stimulation with young red cells demon- 
strable in the peripheral blood from about the fourth to the tenth day. The 
percentage of reticulocytes should be estimated repeatedly during this 
period. Later, the red blood cell count and haemoglobin level should be 
followed to see that normal figures are reached and maintained, indicating 
that liver therapy is adequate. Patients with marked iron deficiency anaemia 
receiving iron therapy should regain a normal haemoglobin level at the rate 
of approximately one per cent, per day. 

In cases in which haemolytic ansmia is suspected, full blood examination 
is desirable. Frequent reticulocyte counts must be estimated, as the finding 
of active erj'throcyte regeneration with a falling haemoglobin level and red 
cell count constitutes strong evidence of haemolysis when no blood loss is 
occurring. In haemolytic anaemia the red corpuscles should be investigated 
in respect of their ability to withstand exposure to hypotonic saline. A 
fairly fresh specimen of blood, oxalatcd by Wntrobe’s method, can be used 
for this fragility test. 

Disordeis affecting the leucocytes. — ^^Potal differential leucocyte counts arc 
nccessarj' when any deviation from the normal leucocyte picture is sus- 
pected. They are used routinely in hospital practice in the diagnosis and 
progress assessment of many infective conditions, and when treatment is 
being given with agents known to produce leucopenia as a toxic manifesta- 
tion. Thiouracil, gold and the sulphonamides arc drugs with which con- 
tinued administration requires repeated checks on the leucocyte count. 
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The value of biopsy in the diagnosis of tumours is well known. It is being 
resorted to more frequently for this purpose and also for the diagnosis of 
other diseases, and sometimes even for the control of treatment. For in- 
stance, a recent development is the use of biopsy for judging the progress 
of radiation and hormone therapy. Much of this is still in an experimental 
stage but the many well-established uses of biopsy justify consideration of 
this subject in a symposium on clinical pathology. 

Biopsy consists in removing pieces of tissue from the living body for 
chemical or microscopic examination. If the lesion to be examined is on an 
exposed surface, a fragment may be removed by a scalpel or cutting 
forceps. For a biopsy of the skin all that is really necessarx’ is a sharp knife 
and some local antesthetic, so that a narrow strip of skin can be removed, 
cutting down deep enough to include the whole cutis and parts of the sub- 
cutis. A full description of the technique of skin biopsy is given by 
Freudenthal (1947). 

The taking of satisfactory’ biopsies from internal organs such as the 
uterus, bronchus, bladder, or rectum, requires experience and the use of 
special instruments. In fact, in some cases the taking of a biopsy should be 
regarded as a minor surgical operation. It is not the purpose of this article 
to describe how such biopsies should be taken or even how the histology 
should be interpreted, but references will be given to articles and books in 
which these questions are fully considered by experts. Here, only the 
clinical indications and uses of biopsy will be discussed. 

RISKS OF SURGICAL BIOPSY 

Before proceeding further, a question which is always raised sooner or 
later must be answered, namely, is there any risk in biopsy? This question 
is of special importance in relation to biopsies of tumours because of the 
fear that the trauma of biopsy may result in more rapid spread of the disease. 
For instance, it is sometimes contended that biopsy may precipitate or 
provoke the change from a benign cutaneous mole to a malignant melanoma, 
with disastrous results to the patient. Freudenthal (1947) discusses this 
question but says that he has never seen any ill-effects in many soft moles 
excised or cauterized. However, he advises that great care should be taken 
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by the patient. The stylet is replaced before the needle is removed and pressure is 
applied over the puncture before affixing a dressing. A satisfactory technique for 
making examination preparations from the marrow fluid obtained is to pick out 
tiny flecks of marrow and spread them as smears on clean glass slides. The films arc 
stained with a Romanowsky type stain. In addition, fixed preparations of marrow 
flecks can be made for histological sectioning. 

In conditions such as marrow aplasia, in which sternal puncture may 
yield no marrow, or when it is desired to examine a wider distribution of 
bone marrow, puncture of the iliac crest or vertebral spinous processes may 
be performed. The iliac crest is often punctured in children in preference 
to the sternum. In rare cases of myelofibrosis the minor operation of sternal 
trephine may be necessary to provide a suitable biopsy section for diagnosis. 

As the cellular elements of the blood are formed in the marrow, examina- 
tion of the latter is especially helpful in investigating obscure hasmatological 
disorders. Marrow smears are of great value in diagnosing aleukjemic forms 
of leukasmia associated with leucopenia in the peripheral blood. In multiple 
myelomatosis, a characteristic marrow picture may be the one diagnostic 
feature early in the disease. In agranulocytosis, marrow examination often 
reveals whether the change results from an aplastic process or whether the 
granulocyte precursors arc affected by a temporary maturation arrest, and 
treatment and prognosis will be based largely on these findings. Likewise, 
in cases with thrombocytopenia the outlook will to a certain extent depend 
upon whether megakaryocytes are present in sufficient numbers in the 
marrow. In kala-azar, malaria and trypanosomiasis, sternal puncture may 
show the causal parasites when they are not obvious in the peripheral 
blood, and the procedure is considered safer than spleen puncture. The 
characteristic foam cells of the lipoid storage diseases, such as Gaucher’s 
disease and allied disorders, may be found in sternal marrow smears. 
Occasionally, the discovery of malignant epithelial cells in a marrow film 
may be the only direct evidence of carcinomatosis. 

In most cases of anjemia the diagnosis can be made and the appropriate 
form of therapy instituted on the basis of the peripheral blood findings and 
clinical examination. Marrow examination only becomes necessary when 
the response to treatment is unsatisfactory or in rare cases when the nature 
of the anaemia is uncertain. In general, the iron deficiency anaemias and 
haemolytic anaemias arc associated with a normoblastic marrow picture. On 
the other hand, megaloblastic erythropoiesis is seen in the marrow in 
pernicious anaemia, some cases of sprue and tropical macrocytic anaemia, 
and in the megaloblastic anaemia of pregnancy. The latter rare condition 
can only be diagnosed by marrow examination. In true aplastic anaemia a 
hypoplastic marrow picture is present. Sternal puncture has proved of great 
value in academic research but is now recognized to have a wide practical 
application in clinical medicine. 
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it is carried out by an experienced hematologist and all goes well. 'I’hc 
interpretation of the results of the bone marrow biopsy, however, is often 
far from easy and is best left to clinical pathologists who have made a 
special study of hematology. 


HNnOMF-TRI AL BIOI’.SY 

The microscopical examination of fragments of endometrium removed by 
curettage is of value in many different circumstances. It may provide 
evidence of hormone imbalance. If used for this purpose the time in the 
menstrual cycle at which the biopsy is taken becomes of importance be- 
cause the examination must be made when the eflFect of the luteal hormone 
may be expected, namely, from two to five days before the onset of a 
menstrual period. For example, if the endometrium is found to be still in 
a non-secretory phase at a time when secretorj' activity should have started, 
this usually indicates an absence of ovulation. In other cases, endometrial 
biopsy may reveal atrophic or hypertrophic, or cystic non-secretory endo- 
metrium. These are important observations. In cases of abortion with 
retained products of conception the curettings may show chorionic villi 
and decidual cells mixed with blood clot. Moreover, the examination of 
curettings is a valuable aid to the diagnosis of malignant disease of the uterus. 
It may reveal adenocarcinoma of the fundus, squamous cell carcinoma of the 
cervix or a hydatidiform mole. A correct histological diagnosis of uterine 
curettings can only be given by clinical pathologists who have acquired 
sufficient experience in this type of work. Lloyd (1947) gives a good account 
of endometrial biopsy, well illustrated with pictures of normal and 
pathological findings. 

BIOPSY IN RECTAL DISEASE 

In rectal disease, biopsy is best carried out by the use of Briining’s forceps, 
by means of which fragments can be obtained from lesions at any height 
that can be reached by a sigmoidoscope. From a lesion in the ano-rectal 
region, biopsy material can be obtained through a proctoscope, using either 
Briining’s forceps or a smaller instrument of the nasal punch forceps type. 
The technique of rectal biopsy is well described by Gabriel (1948), who 
was one of the first to advocate the routine use of this method of examin- 
ation. 

It is now sixteen years since at St. Mark’s Hospital the taking of a biopsy 
became part of the routine examination of a patient with suspected rectal 
cancer. Before this time it had been resorted to only in obscure cases, but 
after Gabriel’s paper in 1931, entitled “Removal of Portions of Malignant 
Tumours of the Rectum for Confirmatory Sections’’, it was adopted as a 
regular routine procedure. Experience has shown that there is no danger of 
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to ensure that one is dealing with a mole without any signs suggestive of 
malignancy. If there is any doubt a complete excision with ample free 
margin all round is necessary. 

It must, of course, be admitted that any form of injury or rough manipula- 
tion may accelerate the growth of a tumour, but experience has proved that 
if biopsy is carried out skilfully with the minimum of trauma it has no 
apparent effect on either a benign or malignant growth. But does it in- 
crease the liability to venous or lymphatic spread? To investigate this 
problem Paterson and Nuttall (1939) compared the course of two groups of 
patients with squamous cell carcinoma of the skin, in one of which biopsy 
was done and the other in which it was not. The incidence of metastases 
was then investigated and found to be the same in each group. As evidence 
of the harmless nature of biopsy a recent investigation in the Strangeways 
Laboratory at Cambridge may be quoted: — 

Material for biopsy was taken frequently from a large group of patients treated 
by radiation for carcinoma of the uterine cervix. The five-year survival figures for 
these patients have been the same as for controls similarly treated by radiation but 
for whom no serial biopsie.s were taken. The taking of the biopsies had no adverse 
effect on the survival rate. 

This question has also been discussed by Willis (1934), who says thal 
experimental work has shown that incision into tumours or partial excision 
of tumours does not aggravate dissemination: hence, with certain reserva- 
tions, excision of tumour fragments may be regarded as a harmless 
procedure. 


ASPIR.^TION BIOPSY 

In some cases material for examination may be obtained by puncturing with 
a needle and aspirating with a syringe. This is known as aspiration biopsy 
and would seem at first to have some advantages over surgical biopsy, 
using that term to describe removal of material by scalpel or other cutting 
instrument. It certainly has its uses and these are well described and 
illustrated by Hermitte and Ellis (1947). But it also has its limitations, 
because the recognition of tumour tissue in material provided by aspiration 
biopsy is more difficult than in fragments removed by surgical biopsy. 
Actually, aspiration biopsy is seldom of value in tumour diagnosis, but it is 
often useful in the search for parasites in spleen, liver, or lymphatic glands. 
Moreover, aspiration biopsy is the method of choice in obtaining material 
from the bone marrow. Sternal puncture is the method usually employed 
and this is a most valuable aid to the diagnosis of blood diseases. The Salah 
needle with an adjustable guard is the instrument most used in this country. 
A recent description of the technique of sternal puncture and a very com- 
plete interpretation of its findings is given by Dacie and White (1949), ^irid 
in this symposium by Dr. Innes, on page 5. Sternal puncture is neither 
so painful nor so difficult as would be imagined; at any rate this is true when 
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TESTICULAR BIOPSY 

Testicular biopsy may be used to obtain more information about cases of 
male infertility due to absence of spermatozoa in the semen. This may be 
due either to inactivity of the seminiferous epithelium of the testicle or to 
obstruction of ducts in the epididymis. These two conditions may be 
distinguished by testicular biopsy, a good description of the technique of 
which is given by Wiesner (1947). 

BRONCHIAL BIOPSY 

The interpretation of bronchial biopsies is one of the more difficult tasks in 
morbid histology, and veiy' serious decisions may depend upon it. If the 
lesion is capable of being treated by surgeiy' and the verdict of the biopsy 
is non-malignant the surgeon may decide to do a lobectomy, whereas if 
malignant, he may wish to perform a pneumonectomy. The special prob- 
lems involved in bronchial biopsy are well discussed by Gloyne (1945), who 
has had special experience of this work. 

BIOPSY IN LIVER DISEASES 

In recent years liver biopsy has been used for the investigation of various 
forms of hepatitis, and much knowledge has been gained this way, although 
liver biopsy has not become in any sense a routine diagnostic procedure, 
because it is not without danger (Dible, McMichael and Sherlock, 1943). 
For the diagnosis of liver disease it is rarely resorted to in this country^, but 
at the Memorial Hospital, New York, and some other American Hospitals, 
suspected tumours of the liver are only accepted for irradiation if a definite 
histological diagnosis has been made. Details are given by Binkley (1939). 

LY'MPH NODE BIOPSY 

Surgical removal of a lymph node for microscopical examination is a valuable 
aid to diagnosis in many obscure cases of glandular enlargement, particularly 
in Hodgkin’s disease, sarcoidosis, lymphoid follicular reticulosis, and in 
many other lymphadenopathies now classified as reticuloses. In other cases, 
microscopical examination of an excised gland may clinch a diagnosis of 
tuberculosis, or reveal unsuspected cancerous metastases. The technique of 
lymph node biopsy and the interpretation of its histology are well described 
by Robb-Smith (1947), who has made a special study of this subject. 

SERIAL BIOPSY FOR CONTROL OF RADIATION AND 
HORMONE THERAPY 

At the Strangeways Laboratories at Cambridge a new method of histological 
analysis has been developed by Glucksman (1941) and Glucksman and 
Spears (1945). The method consists in taking biopsies before, during and 
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spreading the disease as there might be, for example, in making an incision 
into a cancer of the breast in order to obtain material for section, because in 
the case of rectal cancer the fragment is taken only from the surface of the 
tumour without injury to surrounding tissues. Biopsy is of special value 
when the diagnosis is obscure, but even when there appears to be no element 
of doubt, a confirmation of the clinical opinion is often welcome and there is 
ample time for a report on the sections before the operation of excision is 
undertaken. The records of St. Mark’s Hospital prove that biopsy in rectal 
cancer is a trustworthy procedure. 

Between the years 1930-45 inclusive, 2,118 biopsies were carried out preparator)' 
to the operation of excision of the rectum for cancer, and in each case a comparison 
was made later between the original biopsy diagnosis and that of the tumour 
subsequently removed. In all but 17 cases there was agreement. In 15 of the 17 
cases in which there was a discrepancy the biopsy report had been “villous 
papilloma”, whereas subsequent examination of the operation specimen showed the 
growth to be a carcinoma. These were examples of carcinoma developing in a 
villous papilloma, and it just happened that the biopsy fragment had included only 
the non-malignant portion. In another case a carcinoma was wrongly reported in 
biopsy as a granuloma. In only one case was the biopsy diagnosis definitely mis- 
leading, this being a large endometrioma reported as an adenocarcinoma. 

Biopsy has proved to be of special value in the diagnosis of lesions which 
clinically resembled malignant tumours but which actually were not so. 
These have included inflammatory lesions, cysts, unusual types of benign 
tumours, and lesions due to injection of hemorrhoids with insoluble oils. 
In these and many other cases in which there was an element of uncertainty 
about the clinical diagnosis, the microscopical examination of a fragment 
removed by Briining’s forceps has provided information of the utmost value. 


BIOPSY IN DISEASES OF THE BLADDER 

The best method of obtaining a biopsy of a bladder neoplasm is by means of 
the Rongeur forceps applied through the operating cystoscope. Some ex- 
perience is necessary to ensure that the fragments are taken from the most 
suitable place. A good account of the technique of such biopsy has been 
given by Aschner (1931) in a well illustrated paper. There is no doubt that 
reliable information about a tumour in the bladder can be obtained by 
biopsy in most cases. Aschner, in a large series of cases, considered that 
biopsy was worth while in 97 per cent, of cases. It is particularly useful for 
the correct diagnosis of lesions simulating neoplasms, such as tuberculous 
ulceration, leukoplakia, and granulomatous lesions. Even in cases of 
malignant disease in which the diagnosis is obvious by cystoscopic examina- 
tion, biopsy may be worth while because it may provide additional valuable 
information, particularly with regard to the histological classification of the 
tumour, the grade of malignancy, the existence of metaplasia, and indications 
of the extent of spread. 





BIOPSY 


II 


TESTICULAR BIOPSY 

Testicular biopsy may be used to obtain more information about cases of 
male infertility due to absence of spermatozoa in the semen. This may be 
due either to inactivity of the seminiferous epithelium of the tesricie or to 
obstruction of ducts in the epididymis. These two conditions may be 
distinguished by testicular biopsy, a good description of the technique of 
which is given by Wiesner (1947). 

BRONCHIAL BIOPSY 

The interpretation of bronchial biopsies is one of the more difficult tasks in 
morbid histolog)', and veiy' serious decisions may depend upon it. If the 
lesion is capable of being treated by surgery and the verdict of the biopsy 
is non-malignant the surgeon may decide to do a lobectomy, whereas if 
malignant, he may wish to perform a pneumonectomy. The special prob- 
lems involved in bronchial biopsy are well discussed by Gloyne (1945), who 
has had special experience of this work. 

BIOPSY IN LIVER DISEASES 

In recent years liver biopsy has been used for the investigation of various 
forms of hepatitis, and much knowledge has been gained this way, although 
liver biopsy has not become in any sense a routine diagnostic procedure, 
because it is not without danger (Dible, McMichael and Sherlock, 1943). 
For the diagnosis of liver disease it is rarely resorted to in this country, but 
at the Memorial Hospital, New York, and some other American Hospitals, 
suspected tumours of the liver are only accepted for irradiation if a definite 
histological diagnosis has been made. Details are given by Binkley (1939). 

LYMPH NODE BIOPSY 

Surgical removal of a lymph node for microscopical examination is a valuable 
aid to diagnosis in many obscure cases of glandular enlargement, particularty 
in Hodgkin’s disease, sarcoidosis, lymphoid follicular reticulosis, and in 
many other lymphadenopathies now classified as reticuloses. In other cases, 
microscopical examination of an excised gland may clinch a diagnosis of 
tuberculosis, or reveal unsuspected cancerous metastases. The technique of 
lymph node biopsy and the interpretation of its histolog}^ are well described 
by Robb-Smith (1947), who has made a special study of this subject. 

SERIAL BIOPSY FOR CONTROL OF RADIATION AND 
HORMONE THERAPY 

At the Strangeways Laboratories at Cambridge a new method of histological 
analysis has been developed by Glucksman {1941) and Glucksman and 
Spears (1945). The method consists in taking biopsies before, during and 
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after treatment and the carrying out of a differential cell count by classifying 
and counting tumour cells in selected comparable fields. This quantitative 
method of histological e.xamination is now being used clinically for the 
selection of patients for radiotherapeutic or surgical treatment, and also to 
compare the efficiency of different radiological techniques in the treatment 
of carcinoma of the cervix. Several hospitals are collaborating in this 
research. 


CONCLUSION 

From what has been said it is obvious that biopsy is a reliable procedure and 
in many cases yields information which cannot be obtained in any other 
way. It is probable that its scope will be further extended in the future. 
Examples have been given of well-established applications of biopsy 
diagnosis and of others still in an experimental stage. As a last word it may 
well be pointed out that in some of the more difficult biopsies the best value 
from this method of examination can only be obtained if there is close 
cooperation between a clinician who knows when a biopsy would be useful, 
a surgeon who knows how to do it, and a pathologist who knows how to 
interpret the histology. 
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EXAMINATION OF THE STOOLS 

Bv H. B. MAY, M.D., M.R.C.P. 

Director, Clinical Laboratories, London Hospital. 

No practitioner would omit to look at the stool of a patient with jaundice, 
but it is equally important to do so in the case of the pale patient who may 
not complain of any abnormality of his stools but who yet may be bleeding 
into his stomach or intestine. Unfortunately, the appearance of the feces 
is often only characteristic in the most advanced stage of the disease, and 
this is especially the case in idiopathic steatorrheea. Again, the stools in 
cases of bacillary dysentery, amoebic dysentery and ulcerative colitis may all 
look alike. It is fallacious to suppose that in bacillary dysentery there is pus 
and blood in the motion whereas in amoebiasis there is mucus and blood; 
this may be true in a few cases but it is an unreliable guide to diagnosis. 
Mucus which is clearly visible in feces always indicates a pathological 
condition of the bowel, and the more intimately it is mi.ved with the feces 
the higher up the intestinal tract is its source. 

MICROSCOPICAL EXAMINATION OF F,^CES 

Microscopical examination should never be omitted in the examination of 
any specimen of stool, but it is essential that the specimen should be fresh. 
In patients with suspected amoebiasis it is preferable to make arrangements 
with the laboratory for the patient to attend there and pass a stool rather 
than send the specimen to the pathologist. Daily specimens should be 
examined over a period of at least a week before a negative result can be 
established. To test for cure after emetine treatment the criteria of Har- 
greaves (1945) should be used, i.e., three daily stools in the second week 
after treatment and six daily stools after a further interval of one month. 

The demonstration of adult oxyuris may be difficult. The patient will 
often declare that threadworms have been present in specimens of stool 
even when the laboratory report is negative. In such cases it is wise to 
encourage the patient to go to the laboratory and demonstrate to the 
pathologist the material which he thinks is a threadworm; this may be a 
vegetable fibre, but occasionally the patient is proved to be correct. For the 
demonstration of ova of oxyuris a cellophane-covered test tube pressed on 
the anal margin is preferable to a specimen of stool, but such material must 
be examined soon after it has been taken. 

THE EXAMINATION OF STOOLS FOR FAT 
The conception of the mechanism of absorption of fat from the intestine 
has been clarified by the work of Frazer and his colleagues. It was formerly 
postulated that fat must be completely hydrolysed before absorption can 
take place, but it has been shown that provided the unhydrolysed portion 
July 1949. Vol. 163 (13) 
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is finely emulsified it can be absorbed, pass to the thoracic duct and thence 
to the fat depots. The neutral fat which appears in the stool does not 
therefore represent all the fat that has not been hydrolysed. 

In the investigation of a specimen of stool for fat an adequate quantity 
is essential and most pathologists prefer about 4 to 8 ounces. A fluid stool 
is unsatisfactory, and the investigation should be postponed until the 
patient is passing a more solid stool, although it may still be formless. Is a 
single estimation of value? It must be admitted that in general a specimen 
taken at random with the patient on a varied diet is of little use and may 
actually be misleading. The percentage of fat present naturally varies with 
the amount of undigested residue, and the latter can vary considerably at 
different times of the day. Of course the typical stool of coeliac disease, 
which was so well described by Gee in 1888 as being loose, bulky, pale, 
frothy and stinking, is so characteristic that almost any such specimen will 
show a gross excess of fat, but the appearance alone is as diagnostic as exact 
chemical analysis. In cases of steatorrhoea of less severity, when fat analysis 
is essential for diagnosis, single specimens of stool may show results falling 
within what is commonly regarded as normal limits. It is to deal with such 
cases that the “fat balance” test was elaborated and this is essential for the 
accurate diagnosis of impaired fat absorption. 

In the fat balance test the patient's absorption of fat is expressed as a percentage of 
the total fat ingested and he must therefore be on a standard fat intake; a reasonable 
diet would be one containing 50 g. of fat, 75 g. of protein, and 200 g. of carbohydrate. 
The duration of the test is commonly three days, and to mark the beginning of the 
test, carmine capsules are taken by mouth and collection of stools is begun when the 
first red colour appears. The end of the test is marked by the administration of 
charcoal in water, and collection of stools ceases when the black colour first appears. 
The whole of the stools passed in the three days is mixed, dried and analysed for 
fat; knowing the fat intake over the three days and the total fat excreted in the 
feces the percentage absorption can be calculated. It has been sho^vn by Cooke 
et al. (1946) that in normal people more than 91 per cent, of fat ingested is absorbed, 
whilst in cases of idiopathic steatorrhoea the average absorption is 73 per cent, with 
variation from 29 to 91 per cent. In order to simplify the test it is often adequate to 
put the patient on a standard diet for three preliminary days and then to give a 
saline enema after the evening meal; specimens of stool are collected for forty-eight 
hours, and at the end of this time another saline enema is given and the result 
added to the collected stools; the calculation is as before. From the pathologist’s 
point of view the investigation is no more time-consuming than is the examination 
of a single specimen, and the result is far more valuable. If the duration of the test 
is shortened its accuracy is correspondingly reduced, and under such conditions most 
laboratories would accept an 85 per cent, or more absorption of fat as being normal. 

The further examination of fat in faeces into split and unsplit fat is of little 
value. Lipase is secreted widely in the intestinal tract and is not confined to 
the secretion of the pancreas. In those cases of pancreatic disease in which 
the excess fat in the stools is unsplit the inference may be made that the 
secretion of lipase is minimal outside the pancreas and that disease of the 
pancreas can be inferred. The reverse, however, is by no means true, and 
there is no point in reporting the fat in stools as neutral fat, fatty acid, and 
fatty acid as soap. It is as well to mention here that the presence of fatty 
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acid crj'stals in stools is of no significance as indicating faulty fat metabolism. 

The examination of the fieces for fat by the fat balance test should always 
be undertaken in cases of macrocytic anaemias with free hydrochloric acid 
in the gastric juice. A number of cases loosely described as achrestic anaemia 
or as refractory macrocytic anzemias are really cases of steatorrhoea without 
gross change in the stool. 

THE EXAMINATION FOR OCCULT BLOOD 

The benzidine test is a highly sensitive indicator of hiemoglobin in stools: 
it has been repeatedly shown that 3 to 5 ml. of blood given by mouth to a 
normal person on a hsemoglobin-free diet will give rise to a positive reaction. 
What value has the test in the diagnosis of gastric disease? Opinions are 
dbdded: there is no doubt that it is of little value in the diagnosis of peptic 
ulceration; it can be of use in the diagnosis of gastric carcinoma, but only if 
precautions are taken to see that the stool has been obtained under proper 
conditions. The patient must be on a hsemoglobin-free diet and the stool 
must be formed but not hard, so that there is no intestinal hurry or trauma 
by the passage of hard fseces along the bowel. With this proviso it has been 
said that three stools on successive days all negative for occult blood is 
good evidence against neoplasm. It may reasonably be held, however, that 
in a differential diagnosis of this importance a test which is open to such 
criticism is not worth doing, and that if the X-ray of the stomach is at all 
suspicious, laparotomy should be undertaken, whatever the result of the 
tests for occult blood. 

It is interesting to note, as was shown by Schiff et al. (1942), that typical 
tarrj' stools result in normal people by the ingestion of 100 to 200 ml. of 
blood and that a positive occult blood test continues subsequently for five 
to fourteen days. In a normal person, stools become negative to the occult 
blood test after three days on a meatrfree diet, and therapeutic doses of iron 
will not affect the result of the test. 

THE EXAMINATION OF STOOLS FOR UROBILINOGEN 
Faecal urobilinogen is derived from haemoglobin and the greater the break- 
down of haemoglobin the larger will be the excretion of urobilinogen; the 
test is therefore a delicate index of excessive red cell destruction (Maclagan, 
1946). The excretion of urobilinogen can be shown to be increased before 
the serum bilirubin is raised. The amount excreted in twenty-four hours 
depends upon the total amount of haemoglobin in the body, and Miller et 
al. (1942) suggested that the “haemolytic index” should be used, i.e., the 
amount of urobilinogen excreted per 100 g. of circulating haemoglobin 
rather than the total weight of urobilinogen excreted in twenty-four hours. 
Most workers, however, are satisfied with the latter figure. In normal 
people, from 80 to 240 mg. of urobilinogen are excreted per day, and in 
cases of haemolytic anaemia the figure can rise to over 2000 mg. The stools 
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should be sent fresh to the laboratory and the average taken over a four-days’ 
collection; delay in dispatching the stool may lead to considerable loss of 
urobilinogen. Ffecal urobilinogen estimation is without doubt one of the 
most reliable methods of detecting a very mild hsmolytic anaemia. 


THE BACTERIOLOGICAL EXAMINATION OF STOOLS 
Considerable improvements have been made in the technique of the isolation 
of pathogenic organisms from stools and in their exact identification. 
These improvements have been reflected in the increased use being made by 
general practitioners of the facilities afforded by the Public Health 
Laboratory Service. For bacteriological examination only about half a 
teaspoonful of stool is necessarj', and great care must be taken to see that 
it is sent to the laboratory in a container with a well-fitting lid. If a purge 
has been administered or if the patient has very loose stools the results 
obtained with a rectal swab are superior to those obtained from specimens 
of stool, but the rectal swab must be moistened with sterile water (not 
directly out of the tap, since tap water may have been chlorinated), and it 
must have been inserted a inches inside the anus. Fasces, and especially 
rectal swabs, must be delivered rapidly to the laboratory; specimens of 
faeces should be cooled to io° C. if delay in delivery to the laboratory is 
likely to occur. When large numbers of stool specimens are to be examined 
bacteriologically a practitioner may find it convenient to use throat swabs 
dipped in a freshly passed specimen of stool. 

In the investigation of cases of suspected typhoid or salmonella infection the stool 
is first inoculated into a fluid medium, e.g. tetrathionate or selenite broth, and after 
trventy-four hours is subcultured onto a further selective solid medium such as 
desoxycholate citrate agar. Suspicious colonies are then subcultured and their bio- 
chemical reactions determined. By the subsequent use of the appropriate absorbed 
sera the precise nature of the organism can be ascertained. 

It will be seen that a result may not be available for three days and in 
certain cases for an even longer time, but the investigation is considerably 
more reliable than was the case ten years ago. Duration of carriage of 
pathogenic organisms and their excretion in the fasces can be very variable; 
the larger the number of stools that are examined the longer ^vill be found 
to be the time during which the patient harbours the organism. As an 
arbitrary rule it is usual to obtain three negative stools at not less than 
two-day inten^als and after a saline purge before the patient is declared free 
of infection. In the investigation of cases of diarrhoea and in the detection 
of carriers, as in all other laboratory tests, the best results are obtained 
when the closest cooperation is established between physician and clinical 
pathologist. 
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THROAT SWABS 

By R. D. STUART, M.D., D.Sc., D.P.H. 

Bacteriologist, Royal Infirmary Hospital Group, Glasgmc. 

A SWAB should be taken from the throat whenever the identification of the 
throat bacteria is likely to assist or confirm diagnosis. To obtain the best 
value from the examination three things are necessar}’: — 

(1) Correct manipulation of the swab. 

(2) Direction of the laboratory’ investigations into the most appropriate 
channels. 

(3) Intelligent interpretation of the report. 


METHOD OF USING THROAT SWABS 

First, see that the swab can be withdrawn readily from its tube. The cork 
to which it is usually attached may stick to the glass during sterilization and 
subsequently break or refuse to be dislodged just at the moment the one 
fleeting glimpse of a reluctant pharynx is obtained. Then examine the 
throat if possible without using a tongue depressor, which always stimulates 
resistance, at least in a child. When the nature of the lesion or area to be 
examined has been determined the operator must rub the swab firmly over 
this area and return it to its tube without touching any other surface. 
Assistance in the case of a child is almost essential. 

The left hand of the parent or attendant should hold the child’s wrists crossed 
oyer the chest and the right arm should encircle the patient’s forehead. The prac- 
titioner should then insinuate the spatula held in his left hand inside the left cheek 
until it reaches the posterior alveolar margin, when the patient’s mouth will usually 
open. With a quick movement the posterior third of the tongue is then pressed down 
firmly and the swab, ready in the other hand, is swept quickly but very firmly over 
the affected area. It must be emphasized that the whole operation at this stage 
should be completed as quickly as possible, almost coincidental with pressing down 
the tongue; the swab should be out of the mouth and back in its tube almost before 
the patient has had time to realize what has happened. 

Ordinarj’ faucial specimens are useless for certain investigations, such as 
for meningococci or tvhooping-cough bacilli. For these, swabs must be 
taken from the postnasal space and posterior phaiy’ngeal tvall. Special 
pernasal swabs are best for this type of examination, and indeed people 
who use them are enthusiastic on their value for most types of pharyngeal 
culture. In an emergency, an alternative can be improvised by bending to 
45 the terminal inch of an ordinary throat sw’ab and insinuating it behind 
the soft palate. Aftenvards the swab can be straightened out and returned to 
its tube. 
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The ordinary precaution against the use of gargles or disinfectants, to 
which nowadays must be added penicillin given locally or generally, must 
of course be observed. It is usually recommended that no antibacterial 
substance should har^e been applied locally for at least two hours before 
taking a swab. 


LABORATORY INVESTIGATION 

The sooner a specimen is received in the laboratory after being taken the 
better, but diphtheria bacilli or haemolytic streptococci, if present in con- 
siderable numbers, will usually survive for twenty-four hours in a specimen 
sent by post. Yet I would suggest that in any instance when the laborator}' 
report on a specimen seems insufficient, then a second specimen should be 
brought directly to the laboratorjL 

Theoretically, the laboratory investigation should vary according to the 
clinical information received, but laboratories receiving large numbers of 
specimens are forced almost inevitably to follow certain routine procedures. 
If a practitioner thinks that the routine throat swab investigation of his 
local laboratory is insufficient for a particular specimen he should write 
“Special” across the form, or preferably tell the laboratorj' about it. This 
does not mean that the clinical information requested should not be supplied 
(it is often essential to the laboratory workers in their interpretation of 
findings), but unless there is some special indication the initial culture will 
proceed along certain routine lines. Usually a throat swab is investigated 
for diphtheria bacilli by culture on a serum medium (Loeffler’s) and also 
on a blood agar tellurite medium. Culture on ordinary blood agar for 
hmmolytic streptococci is not necessarily a routine. Investigation for other 
bacteria, such as meningococci or pertussis organisms, requires special 
media and special methods. The presence of Vincent’s organisms and other 
spirochcetes cannot be determined successfully from a swab. A smear on a 
glass slide should be prepared directly from a lesion and submitted to the 
laboratory. 

After eighteen to twenty-four hours’ incubation of a Leoffler culture, 
microscopical examination, if supported by clinical findings, will often per- 
mit the report “diphtheria bacilli present”. If such organisms are atypical, 
however, most laboratoiy workers prefer to wait another twenty-four hours 
for the results of the tellurite agar culture before committing themseh’es. 
A report on the presence of hasmolytic streptococci may often be obtained 
in twenty-four hours, but other bacteria may need longer; meningococci 
will take about four days, w'hich is also about the minimum time for the 
isolation of H. pertussis. 

It must be emphasized that from the laboratoiy worker’s viewpoint 
these reports are generally tentative. In many instances he backs his e.\-- 
perience against his knowledge that the investigation is incomplete, and he 
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assumes that practitioners realize this when they insist on a quick report to 
assist diagnosis. 


INTERPRETATION OF THE REPORT 

The last sentence of the preceding paragraph should indicate the attitude 
desirable in interpreting the average throat swab report, and consequently 
should suggest, if the report does not support the clinical findings or assist 
in the diagnosis, that the laboratory should be so informed. At this stage 
the more personal the association between laboratory and clinical worker 
the better the ultimate result. Most laboratorj' workers resent any “penny 
in the slot” implication and appreciate being considered part of a medical 
team. 

Laboratorj' terminology sometimes causes perplexity to the clinician: 
jj-hasmolytic streptococci are probably pathogens, but a-hffimol5Tic strepto- 
cocci are ordinary viridans streptococci almost invariably present in the 
normal throat. Diphtheroid bacilli mean organisms belonging to the same 
generic group as the diphtheria bacillus. Most of these are non-pathogenic, 
but the term covers doubtful or atypical diphtheria bacilli which require 
further investigation before report. In such cases the examining laboratorj’- 
generally indicates that a further report will be sent. 

In investigating possible carriers and contacts simple culture is rarely 
sufficient. Some form of grouping or typing is usually necessary. Practically 
all strains of hremolytic streptococci causing human disease belong to group 
A; within this group are many serological types which indicate final 
identification. The so-called typing of diphtheria bacilli into gravis, inter- 
medius and mitis is not serological and is much less definite in identifying 
individual strains. Furthermore, this typing has little meaning in assessing 
■the clinical severity of any single case; only in broad epidemiological 
surveys does the association of the first two with more serious disease 
become manifest. 

An elementary but often forgotten point is that the laboratory report 
indicates merely the organisms on the swab. Most laboratorj' workers can 
recall cases of obvious diphtheria in which the swabs failed to reveal 
diphtheria bacilli. The infecting organisms were present only in the deeper 
areas of the mucous membrane and the swab removed other organisms 
multiplying more superficially. If a case looks like diphtheria, serum should 
be given without waiting for bacteriological confirmation. In everj' case 
the responsibility for identifying a disease process depends upon the clinical 
worker who is observing its appearance and the reaction of his patient to 
it, and the laboratory report should be regarded as a useful and often 
essential brick to build into the edifice of clinical diagnosis. 



THE BACTERIOLOGICAL INVESTIGATION 
OF PULMONARY TUBERCULOSIS 

FROM THE ASPECT OF CLINICAL PATHOLOGY 

By D. BARRON CRUICKSHANK, L.R.C.P., L.R.C.S.Ed., D.P.H., L.D.S. 

Clinical Pathologist, Sinis Woodliead Memorial Laboratory, 

Papworth Sanatorium, Cambs. 

SPUTUM EXAMINATION 

The sputum specimen should be representative and a “twenty-four-hour 
specimen” has many advantages: for example, it indicates the general 
characteristics and volume of the sputum; it tends to reduce the risk of 
“saliva specimens”, so frequent with a single spit; it gives greater 
opportunity for “selecting” suitable proportions for examination, and often 
stimulates the production of sputum when such is scanty. 

Preliminary examination by direct microscopy, using the Ziehl-Neelsen 
stain, is still an accepted procedure and serves as a standard against which 
all new methods are assessed. Although improved methods are now avail- 
able and are gradually replacing the Ziehl-Neelsen technique they still lack 
the “psychological” security of the historically established and more fully 
tested Ziehl-Neelsen result. When typical acid-fast forms are demonstrated 
in the sputum they may be accepted as M. tuberculosis. Acid-fast saprophytes 
are occasionally associated with gangrenous conditions of the lung; when 
any doubt exists, confirmatory cultures should be made. 

Although methods of concentrating the sputum can enhance the sensitivity 
of direct microscopy by factors varying from ten to fifty times they are not 
now generally used, except for “confirming” specimens which on pre- 
liminary examination were found to contain only a few scattered bacilli. 
They are now being replaced by “large field”, methods; of fluorescence 
microscopy is the best known. Here, although the effective field is ten, 
twenty or more times greater than that of the oil immersion field, the 
contrast between the bacilli (which are rendered self-luminous by staining 
with fluorescent dyes and illuminating with near ultra-violet light) and the 
unstained background is so great that the bacilli can be detected with low- 
power dry objectives. Optical definition is excellent and 'is enhanced by the 
phenomenon of irradiation which gives rise to an apparent increase in size 
of the bacilli. The advantages are a definite increase in the number of 
positives, approximately 17 per cent, additional to those found positive by 
the Ziehl-Neelsen technique in an average sanatorium population. Other 
“large field” methods which require less specialized equipment are also 
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available; the best known being that which employs a green filter (Wrattcn 
H45) in the condenser, so rendering the Zichl-Neelscn-stained bacilli jet- 
black by complementary colour illumination; equivalence with fluorescence 
microscopy is claimed. A still simpler system is the use of picric acid counter- 
stain which increases contrast, but proves unfortunately verj' fatiguing to 
the eye. One great advantage of “large field” methods is the ability to 
“rediscover” rare bacilli noted at the initial examination of the film. 

Culture . — At their best, all direct microscopic methods are crude and 
inadequate for efficient sputum examination; this always demands the use 
of some culture procedure. The sputum for culture must first receive pre- 
liminary' treatment to eliminate secondary' organisms. Contact with alkalis, 
although assisting homogeneization, is rapidly deleterious and requires 
accurate timing to prevent destruction of tubercle bacilli. For this reason the 
use of 5 per cent, oxalic acid, which has a much greater safety time factor, 
is preferable. Organic acids are safer than inorganic acids (such as sulphuric) 
and yield a higher proportion of positive results. 

The particular medium used is a matter of individual preference, but Lowenstein- 
Jensen or Petragnani are quite reliable. Dubos medium is not suitable for 
primar\’ isolation. Cultures should be made in duplicate; the use of a large number 
of tubes is unnecessar>'; two tubes net 99 per cent, and three tubes 99.9 per cent, 
of the theoretical positives isolatable on the particular media used. Multiple seeding 
is only recommended when a variety' of media is employed. If screw cap tubes are 
used, these should be loosened at weekly intervals to admit oxygen, absence of which 
markedly retards growth. 

Cultures are incubated at 37° C. for three weeks, by which time 85 per cent, of 
positives are revealed. If negative at this time run a loop over the surface and pre- 
pare a smear for direct microscopy; about 2.8 per cent, additional “micro-positives” 
are revealed at three weeks by this procedure. Replace the negatives for a further 
three weeks and re-examine, by which time 98 per cent, of the positives show up. 
Further incubation up to fifteen weeks gives only a 2 per cent, increased return and 
merely blocks valuable incubator space. 

Animal inoculation tests, once regarded as greatly superior to cultures, 
are not now commonly used, as modern media for tubercle culture have a 
roughly equivalent sensitivity. When cultures and animal inoculations are 
employed concurrently there is a 10 per cent, increase in positives, but the 
extra positives are equally distributed bettveen culture and animal results; 
thus culture is superior for a small proportion of strains and animal inocula- 
tion superior for another small proportion of strains. Taken by and large, 
culture is more sensitive for the isolation of human strains (91 per cent, 
culture; 84 per cent, animals) and animals more sensitive for the isolation 
of bovine strains (89 per cent, animal; 80 per cent, culture). The culture 
result is more rapid than the animal result. 

When still greater speed is required slide culture methods can be employed. 
These will give a result in three to seven days. No slide culture method is 
yet entirely satisfactory; placed in fluid media they are liable to contamina- 
tion or to diffuse and dangerous overgrowth of tubercle bacilli; when 


THE BACTERrOLOGICAL INVESTIGATION 
OF PULMONARY TUBERCULOSIS 

FROM THE ASPECT OF CLINICAL PATHOLOGY 

Bv D. BARRON CRUICKSHANK, L.R.C.P., L.R.C.S.Ed., D.P.H., L.D.S. 

Clinical Pathologist, Sims Woodhead Memorial Laboratory, 

Papworth Sanatorium, Cambs. 

SPUTUM EXAMINATION 

The sputum specimen should be representative and a “twenty-four-hour 
specimen” has many advantages: for example, it indicates the general 
characteristics and volume of the sputum; it tends to reduce the risk of 
“saliva specimens", so frequent with a single spit; it gives greater 
opportunity for “selecting” suitable proportions for examination, and often 
stimulates the production of sputum when such is scanty. 

Preliminary examination by direct microscopy, using the Ziehl-Neelsen 
stain, is still an accepted procedure and serves as a standard against which 
all new methods are assessed. Although improved methods are now avail- 
able and are gradually replacing the Ziehl-Neelsen technique they still lack 
the “psychological” security of the historically established and more fully 
tested Ziehl-Neelsen result. When typical acid-fast forms are demonstrated 
in the sputum they may be accepted as M. tuberculosis. Acid-fast saprophytes 
are occasionally associated with gangrenous conditions of the lung; when 
any doubt exists, confirmatory cultures should be made. 

Although methods of concentrating the sputum can enhance the sensitivity 
of direct microscopy by factors varying from ten to fifty times they are not 
now generally used, e.xcept for “confirming” specimens which on pre- 
liminary examination were found to contain only a few scattered bacilli. 
They are now being replaced by “large field”. methods; of these fluorescence 
microscopy is the best known. Here, although the effective held is ten, 
twenty or more times greater than that of the oil immersion field, the 
contrast between the bacilli (which are rendered self-luminous by staining 
with fluorescent dyes and illuminating with near ultra-violet light) and the 
unstained background is so great that the bacilli can be detected with low- 
power dry objectives. Optical definition is excellent and 'is enhanced by the 
phenomenon of irradiation which gives rise to an apparent increase in size 
of the bacilli. The advantages arc a definite increase in the number of 
positives, approximately 17 per cent, additional to those found positive by 
the Ziehl-Neelsen technique in an average sanatorium population. Other 
“large field” methods which require less specialized equipment are also 
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Another important point is the number of couseanive negative reports 
which arc required before sputum can confidently be regarded as negative 
by the test used. Expectoration of infective sputum is erratic and a series 
of negatives is necessary to offset this contingency and also the unavoidable 
inequalities of sampling. The definition of the “number” of results must 
always remain arbitrarj’ for, to take an extreme case, a persistently negative 
sputum may become positive in the course of some intercurrent infection 
such as bronchitis or influenza. The use of three negative “direct smear” 
results, as recommended by the Ministr}' of Health, corresponds to a 
“limit” of approximately 4000 bacilli per ml., still some four hundred times 
less sensitive than the culture test. 

A re-definition of the criteria of sputum conversion is one of the most 
pressing current needs. A reasonable working criterion of conversion is 
three successive negative culture results, the cultures being made at monthly 
intejn-als. This is, of course, a relatively stringent test, but it has been shown 
to have definite clinical meaning, for the relapse rate of cases discharged 
from sanatoria as negative by such cultural criteria is lower than that of 
discharged cases classified as positive by the same criteria within the last 
six months before discharge. 

PLEURAL FLUIUS AND TUBERCULOUS COMPLICATIONS 

Investigation of both primary and secondary pleural effusions and also of 
post-artificial pneumothorax, and less commonly of post-pneumoperitoneum 
effusions, is often needed in connexion with pulmonary cases. Here, the 
“Z.N. F.M. culture” sequence is used as with sputum, but it is usual to 
determine, in addition, the type and number of cells present and the 
percentage of protein. Haemorrhagic pleural effusions may portend malig- 
nancy and require more detailed cytological study; here, estimation of the 
“age” of the blood by bilirubin estimations may assist in arriving at a 
diagnosis. When any of the above fluids become secondarily infected, full 
bacteriological investigation is required. 

Other associated tuberculous conditions and complications include 
tuberculous abscesses and glands. Although pus from the latter may show 
bacilli on smear, these bacilli often fail to grow on culture. This phenomenon 
is also seen in pulmonary lesions when positive sputum from some patients 
in certain phases of the disease may contain bacilli remarkably sensitive to 
oxalic or alkaline treatment, so much so that they completely fail to gro\v 
when cultured. Hence, paradoxically enough, the Z.N. and F.M. are on 
occasion more sensitive than culture. 

The bacteriological diagnosis of intestinal tuberculosis is almost im- 
possible; these cases often arise in patients with heavy positive sputum and 
the source of fecal tubercle bacilli is very problematical; the presence of pus 
and blood may help. In suspected renal tuberculosis, cultures are prepared 
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placed on solid media a certain proportion of positives fail to grow. Such 
methods, although potentially valuable, are still in the experimental stage. 

CASES WITH NO SPUTUM 

When the patient is unable to raise sputum, specimens for examination can 
be obtained by various methods. 

Gastric lavage recovers ingested sputum. Here, direct microscopy loses 
some of its specificity, as acid-fast organisms may derive from butter, 
milk, cheese, and the like. Culture is therefore desirable, at least in the case 
of weakly positive smears. Hj'drochloric acid is inimical to tubercle bacilli 
and the specimen should be neutralized to bromothymol blue immediately 
after collection. Subsequent treatment of the neutralized lavage with oxalic 
acid gives excellent recoveries. Curiously enough the buffer content of 
Lowenstein- Jensen medium will effectively neutralize oxalic acid but has no 
effect on hydrochloric acid. 

The use of laryngeal swabs is gaining popularity. These collect organisms 
in the tracheal droplet spray; hence they contain only relatively small 
numbers and the use of culture is imperative. It is essential to prevent 
inspissation of the droplets, and the swabs should be moistened before use 
and cultures made immediately after swabbing. Postal transit definitely 
diminishes positive returns. 

Pulmonary lavage is claimed to give improved sampling conditions. Plere, 
sterile saline is instilled down the trachea and the expectorated fluid lavages 
an extensive area of the bronchial mucosa and produces what is in effect the 
equivalent of sputum. Where a sanatorium is attached to a surgical unit 
mucous may be aspirated from bronchi with the sucker at bronchoscopy. 
With both the latter methods films are often found positive on direct 
microscopical examination. 


ASSESSING THE RESULTS OF TREATMENT 

Quite apart from diagnosis, sputum tests are most valuable in assessing the 
results of collapse therapy and other treatment. The essence of such 
examinations rests largely on serial quantitative estimates of bacterial con- 
centrations. The original criterion of sputum conversion was a ‘‘negati\'e 
direct smear” as determined by the standard Ziehl-Neelsen technique, but 
this is a crude estimate and sputa containing 20,000 tubercle bacilli per ml. 
may readily be missed. The use of fluorescence microscopy is a considerable 
improvement but still misses two-thirds of the (Ziehl-Neelsen negative) 
specimens which are subsequently found to be positive on culture. Culture, 
on the other hand, is a vastly more sensitive test, as the presence of a 
single colony, corresponding to approximately 10 bacilli per ml., indicates a 
definite positive re.sult. 



GLYCOSURIA 

Bv ALEXANDER LYALL, M.D., F.R.C.P. 

Lecturer {it Clinical Chemistry, University of Aberdeen; Specialist Physician, 
Aberdeen Royal Infirmary. 

The discoven,' of a reducing substance in the urine, whatever the nature of 
the case, puts a new aspect on the examination and care of the patient 
concerned. Two main questions immediately arise. Is the reducing substance 
glucose, and if so does it mean that the patient is suffering from diabetes 
mellitus? These questions must be answered at the earliest possible moment. 
The answer to the first question presupposes the knowledge that other 
reducing substances may be found in the urine from time to time. These 
comprise certain drugs, including rhubarb, senna, drugs of the antipyrine 
group, drugs excreted in combination with glycuronic acid, e.g. chloral, 
chloroform, and occasionally salicylates and iodides. If the presence of any 
drug is suspected in the urine it may be tested for, but the easiest method is 
to get a further sample of urine the next day when the urine is free of .such 
complications. 


SUG.\RS IN THE URINE 

Sugars other than glucose may occur in the urine but practically the only 
sugar of consequence in this respect is lactose. This occurs only during 
pregnancy, usually not before the 7th month, and in lactation. It can be 
recognized as being non-fermentable by yeast. Glucose is, however, com- 
monly present in the urine during pregnancy and often in the earlier months. 
If a reducing substance is found in the urine in a pregnant woman it is wise 
to have the fasting blood sugar determined. If this is normal, the condition 
can be watched and if necessarj' a full sugar tolerance test carried out later. 
Temporary renal glycosuria of pregnancy is a common condition but it 
must be kept in mind that diabetes may have its onset during pregnancy or 
even during lactation. 

The other reducing sugars which may occur in the urine are Ia2\ailose 
(fructose), only rarely, as a metabolic abnormality, pentose or arabinose, and 
galactose. Lrevulose and galactose may commonly be found in the urine of 
patients while under observ'ation in hospital, since these sugars are some- 
times given by mouth in tests for hepatic function. Their renal threshold is 
low and they invariably appear in the urine if taken by the mouth. On 
occasion, reducing sugars may be found in the urine as artefacts: when 
abnormal patients, usually with some medical training, add these sub- 
stances to samples of urine for their own obscure reasons. These unusual 
sugars occur so rarely that in most clinics search for their recognition is 
instituted only when a bizarre type of glycosuria occurs which is not easilj^ 
explained by the usual methods. In the great majority of cases a definite 
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from a “morning specimen”, this having been proved usually to contain the 
greatest number of excreted bacilli. Animal inoculation and other tests may 
be needed to exclude B. smegmatas, but a positive direct smear from a 
“catheter specimen” may be accepted as a fairly specific result. Pus cells or 
albumin are usuall}' present and haematuria maj'^ herald extension of the 
disease. 

Tuberculous meumgitis may supervene and require differentiation from an 
idiopathic condition. Bacilli are rarely found in the direct smear of the 
cerebrospinal fluid and culture growth is usuall}’^ sparse; a raised cell count 
and a raised total protein are the earliest and most sensitive progenitors of a 
true tuberculous condition. Variations in chloride levels are of little guidance 
in the incipient stages. It is important to remember that 50 per cent, of the 
otorrhosal discharges in patients with positive sputum grow tubercle bacilli, 
although the incidence of tuberculous disease of the middle car is of a much 
lower order. 


SPECIAL BACTERIOLOGY 

When streptomycin is used it is necessarj'^ to determine the “sensitivity” 
of the particular tubercle bacillus before treatment, and its acquisition of 
“resistance” to streptomycin during treatment. Both these procedures re- 
quire cultural isolation of the tubercle bacilli from the sputum as a pre- 
liminary to their transference to a series of special media containing dilutions 
of streptomycin. In the case of both streptomycin and para-amino-salicylate 
treatments it may be necessary to determine the concentrations of tlicsc 
substances in the blood stream in order to adjust dosage. 

Of almost equal moment is the general bacteriolog}'’ of secondarily in- 
fected empyemas or other fluids. The full bacterial flora must be defined and, 
in the case of a mixed infection, the individual penicillin sensitivity assessed. 
If insensitive to penicillin, then sensitivity to various sulphonamides is 
checked (individual strains show a remarkable variation in this regard). If 
insensitive to all these, chemical antiseptics of the azochloramide or 
phenoxetol groups can be used. The advent of penicillin-resistant strains has 
considerabl)' increased the need for these supplcmentaty investigations. 

It is occasionally necessarj^ to type bacilli as human or bovine. Cultures on 
egg media, with and without glycerin, are then used, but animal inoculation 
of the resulting growth remains the final court of appeal. The rabbit, which 
is insensitive to human strains in appropriate inocula, rapidly succumbs to 
a similar dose of bovine culture suspension. The frequency of bo\'ine pul- 
monary' tuberculosis -I’aries throughout the countn'' from 7 per cent, in 
Scotland to 0.5 per cent, in the South of England; hence the demand for 
typing will vary with the locality. Mixed human and bovine infections are 
occasionally found, and the possibility of avian infection should be borne in 

mind. 
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GLYCOSURIA IN VARIOUS CONDITIONS 

Glj’cosuria is found in association with a large number of conditions in 
routine practice or in hospital patients. No classification could be exhaustive, 
but glycosuria is a universal or usual finding in the following states besides 
diabetes mellitus: — 

Hemochromatosis or diabetes bronz6. 

Hepatic diabetes of the obese in later decades. 

Renal glycosuria. 

Renal glycosuria of pregnancy. 

So-called alimentari’ glycosuria. 

So-called psychical glycosuria. 

Certain surgical conditions, including gross sepsis, e.g. cellulitis, carbuncles and 
septic gangrene; severe traumatic injuries; acute pancreatitis; head injuries, and 
cerebral haemorrhage. 

After anaesthetics, especially chloroform and ether. 

After administration of adrenaline. 

In coal gas asphyxiation. 

After administration of intravenous glucose saline. 

Thjrotoxicosis, frequently. 

H>-perpituitarism and fully developed acromegaly. 

Cushing’s syndrome and suprarenal tumour. 

In the presence of clinical signs of obesity, pigmentation, acromegaly or 
Cushing’s syndrome, glycosuria usually means associated diabetes. In the 
presence of severe sepsis, cellulitis, carbuncle, and septic gangrene, glyco- 
suria also usually means associated diabetes, but in a proportion of these 
cases, even though hyperglyctemia be present, this may be transitorj- and 
disappear or be much ameliorated on suitable treatment, drainage and 
healing of the septic foci. In severe injuries, or some head injuries, tem- 
porarj' hyperglyca:mia is present but is seldom followed on recovery' by per- 
manent diabetes. Nevertheless, permanent diabetes may be a sequel to a head 
injury such as a fall from a motor bicycle. After the administration of 
anesthetics, adrenaline, glucose-saline, and coal gas, glycosuria is usually 
transitory'. It is not uncommon to find temporary hyperglycemia in young 
adults after operation for a gangrenous appendix, ^^^^en obvious exoph- 
thalmic goitre is present, glycosuria usually' means a temporary elevation of 
the blood sugar due to thyroxin stimulation, although occasionally' true 
diabetes and thyrotoxicosis coexist. The more usual type of glycosuria is 
controlled after treatment with thiouracii. 

In a recent instance in a male patient aged forty-four years referred for glycosuria, 
there were signs of exophthalmic goitre with tachycardia, loss of weight, sweating, 
enlargement of the thyroid gland, and basal metabolic rate plus 38 per cent. A 
glucose tolerance test gave the following figures for the blood sugar; too, 156, 206, 
181, 1 17 mg. per cent. After treatment with thiouracii the sugar tolerance test 
showed: too, 140, 133, 109, too mg. per cent., and there was no glycosuria. 

BLOOD SUGAR ESTIMATIONS 

In all cases of glycosuria, estimation of the blood sugar is essential in making a 
definite diagnosis. For this purpose capillary blood may be taken by finger 
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reducing substance found with Fehling’s test or Benedict’s test is glucose. 
Exton (1936) found that in 97 per cent, of samples the sugar was glucose if 
the concentration was over i per cent. 

IS DIABETES PRESENT? 

I-et US suppose that the reducing substance is glucose and that it is in fact 
glycosuria which is found. The second question must now be answered. Is 
the patient diabetic or not? Certain broad principles may help in a decision. 
If the amount of sugar is large the patient probably has diabetes. If symp- 
toms or signs suggestive of diabetes, e.g. loss of weight, thirst, polyuria, 
nocturia, pruritus, are present, the diagnosis of diabetes is almost certain. 
If Rothera’s test for acetone is positive, diabetes of moderate severity 
can be diagnosed with practical certainty. 

The only exception to this rule is when a patient has had a starvation 
ketosis for some other reason, e.g., acute abdomen or hyperemesis gravi- 
darum, and has already been treated with glucose. Temporarily the urine 
contains both glucose and acetone. If Gerhard’s ferric chloride test lor 
diacetic acid is positive there is severe diabetes in the stage approaching 
diabetic coma. The only precaution necessary here is to e.xclude the presence 
of previous treatment with aspirin or its compounds or with salicylates, 
which simulate this test. 

The specific gravity of the urine may help. If the amount of sugar is large 
the .specific gravity is usually about 1030 and may be up to 1044. This 
never occurs except in diabetes. But with copious polyuria and when the 
normal constituents of the urine are in great dilution, the specific gravity of 
the sample may not be higher than 1016 or 1018. So that a sample of urine 
within the normal range of specific gravity may still be diabetic. 

Milder degrees of diabetes may show only slight glycosuria or even 
transitory glycosuria and here the diagnosis may remain in doubt, since no 
symptoms or signs may be elicited. Generally speaking, the chance finding of 
glycosuria in a young adult when no symptoms of diabetes are present or 
suspected, is likely in nine cases out of ten to be due to one of the types of 
simple glycosuria. Thus, in a series of investigations on 381 young adults 
showing glycosuria which was discovered accidentally on medical examina- 
tion for the Services, 41 were found to be diabetic, 112 to have high normal 
curves, and 234 to be examples of renal glycosuria (Lyall, 1946). 

When symptoms have aroused suspicion of the presence of diabetes, and 
glycosuria is found the chance is reversed. Glycosuria in both sexes over 
forty-five years of age is nearly always diabetic. In an individual who has 
previously passed medical examinations for the Sendees, a life insurance, or 
appointments, and when a new finding of glycosuria occurs, it probably 
means diabetes. When an individual has a previous record of glycosuria on 
several occasions over a few years, the glycosuria is almost certainly of a 
harmless t\'pe, especially if no dietetic or other treatment has been instituted. 
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prick into suitable solution, but it is much more convenient to take a sample 
of 2 ml. of oxalated blood and transport this to the laboratory. If the blood 
sugar is high, say above 250 mg. per cent, or higher, a diagnosis of diabetes 
is certain and suitable steps must be taken for treatment. If the blood sugar 
value is normal in the fasting state then the presence of diabetes can 
be practicall}'- excluded. Values between 130 mg. and 180 mg. per cent, 
found up to two hours after a previous meal, leave the diagnosis in 
doubt. 

In most instances it is essential to carry out a full sugar tolerance test. 

The patient has no food from 8 o’clock on the previous evening. Samples of urine 
are collected on waking and before the test is started. The latter sample is a tnic 
fasting sample, and even in renal glycosuria may be the only sample of urine found 
completely free of sugar. If this sample contains sugar, diabetes is probable, the only 
exception being renal glycosuria with X'ery low values of the renal threshold for 
glucose. A sample of fasting blood is taken and the patient is given 50 g. of glucose 
in 3 to 4 ounces (85 to 114 ml.) of %vater. Samples of blood are taken at intervals of 
30 minutes for two hours and samples of urine are collected at similar inten'als. 
The sugar content of the blood samples is determined by one of the usual methods 
(Maclean, Elagedom- Jensen, Nelson, Folin-Wu) and a cun’c constructed. Normally 
the blood sugar does not exceed 170 mg. per cent, and the highest value occurs in 
30 minutes. Thereafter the curve returns towards normal fasting value, and reaches 
this level or just below it within 120 minutes. The great majority of normal persons 
show fasting blood sugar values below 100 mg. per cent. Only occasionally is this 
e.xceeded in the elderly patient. 

The following curves with marginal notes illustrate the types of blood 
sugar in various conditions (fig. i). 

GLYCOSURIA IN DIABETES UNDER TREATMENT 
It is important in the continuous control of the diabetic patient under 
treatment to bo aware of the significance of recurrent glycosuria. No 
diabetic patient under treatment should show acetone in the urine. In ideal 
circumstances the same should apply to glycosuria, but this degree of 
normality can seldom be achieved permanently in the severe diabetic under 
insulin therapy. In the milder obese diabetic in the later decades treated with 
a low calorie diet and limited carbohydrate, the urine should remain free of 
sugar, but when insulin dosage over 20 to 30 units daily is in use, permanent 
aglycosuria is not easily maintained, without risk of hypoglycmmia. 

In establishing initial control of the diabetic state, it is essential to rcalisce 
the time relation of gi)'cosuria to the type of insulin in use. 

With a single morning dose of protarnhic sine hisulhi, and when the patient 
is faking an adequate diet, say with 120 g. of carbohydrate, the first sample of 
urine which should become free of sugar is that passed immediately before 
breakfast next day, the overnight sample having first been voided. When 
this sample is found to be free of sugar on several consecutive days, care 
must be taken in further increase of insulin to avoid hypoglycajmia at this 
time. In patients under good control Avith this type of insulin, this sample of 
urine should always be free of sugar. 



THE INVESTIGATION OF TINEA 
INFESTATIONS 

By C. H. WHITTLE, M.D., F.R.C.P. 

Physician in charge oj Skin Department, Addenhrookes Hospital, Cambridge. 


The fungi causing skin lesions in man are the epidennophyton, the micro- 
spora, the trichophyta and the Candida. The fungus elements can best be 
demonstrated by soaking the material, scales or hairs, in 30 per cent, potash 
between slide and cover-slip for ten minutes and examining under the 5" 
and I” objectives. A little pressure on the cover-slip may help by thinning 
and clearing the film. Only the commoner infections will be described: 
tinea pedis, tinea cruris, tinea capitis, tinea corporis, tinea unguium. 

TINEA PEDIS AND TINEA CRURIS 
These are caused as a rule by the same species, Epidennophyton jloccosum. 

Tinea pedis (“toe-rot”, “athletes foot”) is characterized by moist intertrigo 
of the toe clefts, usually the third and fourth, with maceration of the skin 
and a tendency to crack in the fold. It is more common in moist sweaty feet 
in hot weather, and in susceptible subjects is difficult to eradicate completely. 
The fungus can readily be found in the sodden horny layer, which is re- 
moved and examined microscopically in potash. Mycelium, 5 to lOp. in 
diameter, may be seen in long branching strands and breaking up into brick- 
like arthrospores. The organism grows well, but slowly, on beer wort agar 
at room temperature, giving characteristic colonies. 

Tinea cruris (Dhobie’s itch) is a marginate scaly lesion, often several 
inches in diameter, in the fold of the groins or internatal fold. The scales 
show abundant mycelium in potash under the microscope. 

TINEA CAPITIS 

It is important to remember that tinea capitis is a disease of childhood and in 
practice is never found in adults, except very rarely as fa\ais (see p. 32). 
Moreover, in children it dies out spontaneously at puberty. This is because 
the sebum of the adolescent and adult, male and female, contains substances 
which inhibit the growth of the microspora usually responsible for scalp 
ringworm. But it is equally important to recall Whitfield’s dictum that 
every bald scaly patch in a child’s head, especially if there are broken hairs 
present, should be regarded as ringpvorm until steps have been taken to 
disprove the diagnosis. The reason for such a dogmatic statement is that 
microsporon ringworm spreads rapidly and is highly contagious. It is quite 
useless to pluck out hairs at random and send them to a laboratorv for 
July 1949- Vol. 163 (31) 
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With a single morning dose of globin imtilin, the first sample of urine to 
become free of sugar is that passed about 5 to 6 p.m., the bladder having been 
previously emptied at about 3 to 4 p.m. When this occurs the diabetic state 
is coming under control and further modification must be conducted with 
care. With two doses of soluble insulin (at 7.30 a.m. and 6.30 p.m.) the 
samples of urine w'hich will first show' no sugar are those passed at 12 noon 
and 12 midnight, the bladder having been emptied an hour previousl}'. 

With various comhinaiiom of imtilin, e.g. protamine 2inc insulin plus 
soluble insulin as one injection, or protamine zinc insulin in the morning 
and soluble insulin at night, the timing becomes more complicated. The 
diagram (fig. 2) indicates the diurnal curve of the blood sugar under the 
influence of insulin and the times at which the urine will be free of sugar. 



Fig. 2. — Relation of blood sugar to glycosuria under insulin treatment. 


An alteration in the renal threshold for glucose would produce considerable 
modification. With a rise in the threshold, such as commonly occurs in 
diabetes of long duration, glycosuria could be more easily abolished. When 
the renal threshold for sugar is low', it may be much more difficult to render 
the urine free of sugar. I’his occurs occasionally in diabetes, and if an 
attempt is made to render the urine free of sugar by increasing the dose of 
insulin, hypoglycasmia is likely to occur first. 

In the untreated case of diabetes the daily amount of sugar passed in the 
urine may be large, 200 g. or over. In the successfully treated case on 
insulin, the sugar lost in the urine should not exceed 20 g. daily, an 
insignificant drain on metabolic resources. 
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1 -> 
A.I 

TINEA UNGUIUM (RINGWORM OF THE NAILS: 

onychomycosis) 

Ring^^•o^m of the nails is shown by thickening, discoloration, roughening and 
breaking up of the nail plate, usually starting in one nail and at the free 
edge. The organism should be sought in nail clippings, which are teased out 
with needles and then soaked for several hours in 30 per cent, potash before 
examining microscopically. Cultures are not always fruitful, but the fungi 
isolated are usually Trichophyton mentagrophytes or T. rubritm. 

Chronic paronychia is the bolster-like tender swelling of the finger-nail 
folds seen fairly commonly nowadays in housewives. It is almost always due 
to infection with Candida (monilia), although secondary invasion with septic 
organisms may occur. The thick-walled, yeast-like budding oval bodies can 
best be shown by scraping scales from beneath the fold, flattening them 
between two slides in glacial acetic acid, drying, fixing and staining with 
weak methylene blue. The organism grows readily at body temperature on 
plain nutrient agar in twenty-four hours, yielding moist white or pale 
colonies with a vinegar-like smell; but the differentiation of truly pathogenic 
strains requires fermentation reactions. 

CONCLUSION 

No attempt has been made to include all the fungus infections of the skin, 
or to describe the detailed laboratory methods of investigation, which are 
considered to be beyond the scope of an article intended primarily for those 
in general practice. 


BLOOD CULTURES 

• By R. W. FAIRBROTHER, M.D., D.Sc., F.R.C.P. 

Director, Department of Clinical Pathology, Manchester Royal Infirmary. 

Culture of the blood is often an important investigation as, in many in- 
fections, it may be the only means of isolating the causative organism and 
thereby providing not only a diagnosis but also a satisfactory control for 
chemotherapy. The demands for this investigation have, in consequence, 
increased considerably in recent years and it is important that the principles 
of the test should be understood. 

The presence of bacteria in the blood stream is a not uncommon 
phenomenon. They may be found during mild infections or following slight 
traumatic lesions, such as the extraction of teeth with damage to the blood 
capillaries. In such circumstances the number of bacteria in the blood is 
smaU, their presence is transitory, and they do not produce any obvious 
clinical manifestation. This condition is often referred to as bactericemia. 

In severe infections the organisms may be present in relatively large 
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diagnosis; the negative report Avhich follows will merely lull all concerned 
into a false sense of security. The only materials wortli examining are the 
broken hairs or the scales. Broken hairs must be sought carefully and are to 
be found at the edge of the advancing lesion. The question tvhether or not 
they are indeed infected with fungus can often be answered without the aid 
of a microscope; a little chloroform swabbed over the affected zone reveals 
the infected hairs by their curious frosted appearance. Wood’s light 
(fluorescence) and the microscope will then confirm the diagnosis. The hair 
root is broken up and surrounded by a thick mosaic of round refractile 
spores 7 to lop, in diameter. Cultures will usually yield Microsporon 
aitdouinii, but M. cam's is quite often responsible for this type of scalp 
ringworm. 

Another less common form is the kerion, a heaped up, circular, granulo- 
matous angry-looking lesion which may be several inches in diameter, 
from the follicles of AA'hich pus exudes and hairs fall out. The appearance 
is highly characteristic, and this is fortunate because the spores or mycelium 
may be found only after searching several hair roots taken from the diseased 
follicles. Kerion is usually caused by the trichophyta of animal origin (e.g. 
T. mentagrophytes). 

A still rarer form of scalp ringworm is fa\’us, a slowly advancing, les.s 
contagious type which may persist into adult life, and which causes alopecia 
with scarring. The organism is found as mycelium zoiilitn the hair shaft 
{Trichophyton, or Achorion, schoenleini). Favic scatula are more often than 
not conspicuous by their absence, and for this reason and the slow ev'olution 
of the lesion the diagnosis is often missed. 

TINEA CORPORIS 

Ringworm of the open skin appears as circular red discs or rings, with scales 
or vesicles on the active advancing edge. It may be secondary to scalp 
ringworm (microspora) but is usually of animal origin {Trichophyton 
mentagrophytes'). The material selected is the scale, or better, the top of a 
vesicle, which should be lifted off with skin forceps and mounted upside 
down in potash. As in other fungus infections of animal origin the finding 
of fungus elements may be a tedious matter, but the material will usually 
yield positive cultures in a week or ten days at room temperature. Another 
form of animal origin is the kerion type affecting the beard region, hands or 
forearms in adults, or unclothed parts in children. It is much more common 
in country than in town dwellers. 

A third rather uncommon form of tinea corporis is Pityriasis {tinea) 
versicolor. It appears over the trunk in pale-brown slightly scaly sheets, is 
usually extensive but causes few .symptoms. The fine scales contain abundant 
mycelium, and spores in grape-like branches, which are easily found under 
the microscope. 
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•necessary in order to isolate the organisms; they should be prepared during a 
characteristic pyrexial episode. 

There are ^so several anaerobic infections in which blood cultures are 
invaluable. Necrobacillosis, a condition caused by Bacteroides necrophoriis, is 
a fulminating infection with multiple necrotic abscesses in the tissues, 
accompanied by septiaemia. Anaerobic streptococci have also been isolated 
by blood culture, usually from puerperal infections. 


TECHNIQUE 

The detailed technique of blood culture is not required here but some of the 
guiding principles may be considered rvith advantage. The great variety of 
conditions in which blood cultures are necessary and the wide range of 
organisms that may be isolated, indicate clearly that a simple- routine 
technique cannot be adopted for all purposes. 

The modem practice is to select a range of media (3 or 4), add various 
amounts of blood to each, and incubate under the most suitable atmospheric 
conditions. Methods used for the aerobic bacteria are unlikely to be success- 
ful for the anaerobes or micro-aerophilic organisms, and therefore it is 
necessary to consider the clinical condition of the patient and use the most 
appropriate technique (Butler, 1937; Penfold et ah, 1940). Information 
about chemotherapy is also essential, as the presence of sulphonamides or 
penicillin will inhibit the growth of sensitive organisms, and therefore if 
chemotherapy is being carried out, neutralizing substances must be added 
to the media. 

Cultures should be prepared during a pyrexial period; this is particularly 
important in the case of chronic meningococcal septicaemia and subacute 
bacterial endocarditis, when repeated cultures may be necessary' before a 
positive result is obtained. 

The blood should, if possible, be collected by the pathologist, but when 
this is impracticable it is essential to collect and add the blood to the various 
media with strict aseptic precautions. The medium plus blood provides an 
excellent food supply for bacteria, and the addition of a few contaminants 
MU produce a heavy growth after incubation. A simple and effective method 
of collecting blood for culture in general practice is to use a vacuum venule 
containing a small amount of liquoid (Stuart, 194S). 
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numbers and may persist for some time. This condition has been designated 
septiccEinia, but it is doubtful if the organisms actually multiply in the blood 
stream, except in the terminal stages of a fatal infection; in the majority of 
cases it represents an overflow of the organisms from the active focus of 
infection. This condition is associated with a well-marked clinical syndrome. 

CLINICAL USES 

In some infections, e.g. enteric fever and undulant (abortus) fever, the 
organisms are present in the blood during the initial stages of the infection 
when the clinical signs are vague and indefinite, consisting mainly of 
pyrexia, headache and general malaise, i.e., cases for which the term 
“P.U.O.” is widely used. Blood culture is an essential investigation and 
should be carried out as early as possible. It is important to note that if 
the primary culture is negative and the symptoms persist, the blood culture 
should be repeated, as in the milder types of these infections the presence of 
organisms in the blood is intermittent. In enteric fever, the organisms are 
present in the blood stream during the early stages and are not usually 
found in the feces, and possibly urine, until the second week. In the milder 
forms of the disease, especially paratyphoid infections, organisms may 
never be isolated from the feces or urine, and therefore blood culture 
during the pyrexial period, which may persist for several weeks, is an im- 
portant diagnostic procedure (Fairbrother, 1947; Cope and Bennett, I949)- 
It is particularly valuable in persons previously inoculated with T.A.B. 
vaccine as their agglutination reactions are often of little value. In “abortus’ 
fever, blood cultures are of limited value as the diagnosis can generally be 
established by serology before the cultural tests are completed. 

The clinical features of bacterial endocarditis vary considerably. In many 
cases the diagnosis can be readily established, but in the chronic form, 
particularly low-grade infections with Streptococcus viridans, the diagnosis 
may present considerable difficulty as there may be long apyrexial periods. 
Any unexplained pyrexia in a patient with chronic heart disease calls for 
immediate and, if necessary, repeated blood culture (Jones ei al., 1947; 
Bramwell, 1948). 

In severe pyogenic infections, such as pneumonia, carbuncles, puerperal 
fever, and meningitis, septicsemia is a common feature in the absence of 
effective chemotherapy. Before the introduction of the sulphonamides and 
antibiotics, blood cultures were required mainly for prognostic purposes, 
but now they are seldom needed, as the diagnosis of the primary infection 
can readily be established by other means, and the response to treatment is 
usually dramatic. 

Blood cultures are often of value in meningococcal infections, particularly in 
the septicasmic forms, either fulminating or chronic. In the fulminating 
form the cultures are almost invariably positive, but in the chronic form, 
in which the pyrexial bouts are intermittent, repeated cultures may be 
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COLD AGGLUTININS 

In a number of diseases, e.g. at3'pical virus pneumonia, aplastic anaemia, 
hfemolytic anaemia, cirrhosis of the liver, and trj'panosomiasis, cold 
agglutinins have been found in the blood serum. This is one form of auto- 
agglutination, in that blood recentty drawn from an individual ma}'^ 
agglutinate spontaneously' as the temperature falls. The antibodies act best 
at a temperature of 4“ C., and when warmth is gradually applied the 
agglutination fades and disappears completely at about 37® C. The agglutina- 
tion is restored by cooling. The cold agglutinins may cause difficulty in 
blood grouping. They act on red cells of all the blood groups, and if not 
properly washed the agglutinin adherent may give rise to the erroneous 
conception that the cells belong to group AB. This agglutination reaction 
has been used as an aid to diagnosis in atypical virus pneumonia and other 
conditions. 


BACTERIAL AGGLUTINATION 

Agglutinins for various bacteria may also be found in the sera of individuals. 
These may occur in normal people or may arise as a result of infection, and 
are usually of low titre. Thus the serum of many individuals may agglutinate 
an antigen of B. coU in a titre of i/io or 1/20. The normal agglutinin content 
of the serum for a particular organism, e.g. B. fypJwsum, depends upon the 
extent to which the disease produced by the organism is endemic in the 
population concerned. The agglutinin may be increased as a result of 
preventive inoculation. 

It is important to remember that immunization with a specific organism 
may lead to the production in the patient’s serum of agglutinating anti- 
bodies which are specific for the characteristic antigens of that organism. 
Thus there are somatic (O) and flagellar (H) agglutinins. The agglutination 
reaction can he employed in two ways. Given an unknown antiserum it is 
possible that the nature of the antibodies in this serum may be deternained 
by testing its agglutination power with suspensions of known bacteria. 
Conversely, if from the blood or from the excreta of a patient an unknown 
organism has been recovered, it is possible that this organism may be 
identified and typed by testing it with various known artificial sera kept in 
the laboratoty. 


AGGLUTINATION REACTIONS IN THE ENTERIC GROUP 
OF DISEASES 

Certain organisms are known to be capable of producing a continued fever 
o t e enteric type. In this country Bact. typhosum and Bact. paratyphosuin 
are most always responsible. Paratyphoid A fever is common in India 
and the Middle East and paratyphoid C fever in British Guiana, but are 
rare y seen here. Each of the causatwe organisms possesses a flagellar (H) 
an a somatic (O) antigen. The serum of a patient suspected of suffering 
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By J. BAMFORTH, M.D., F.R.C.P. 

Director, Clinical Pathology Laboratories, St. Thomas's Hospital. 

The agglutination tests which may be performed with the blood sera of 
individuals are concerned for the most part either with the agglutination of 
red cells or of bacteria. These reactions may be observed under both normal 
and abnormal conditions. 

HEMAGGLUTINATION 

The isoagglutinins occurring in normal sera and the antigens (agglutinogens) 
of the red cells determine the four blood groups. The abnormal agglutinins 
which develop in the sera of Rh-negative individuals as a result of the anti- 
genic effect of Rh-positive antigen in red cells introduced from without, 
have attracted considerable attention during recent years. The agglutination 
tests concerned with blood gi-ouping and with the Rh factor, however, are 
outside the scope of this article. 

THE PAUL-BUNNELL TEST FOR GLANDULAR FEVER 

It was discovered in 1932 that the serum of a patient suffering from glandular 
fever contains agglutinins for sheep’s red cells in high titre. It must be 
remembered that normal sera may agglutinate sheep’s red cells in a dilution 
of 1/64, and, rarely, in even greater dilution. In glandular fever the time at 
which the reaction first appeai-s varies in different cases. In many it is found 
at the end of the first week, but it is sometimes delayed for a fortnight or 
more. In a small minority of cases with typical blood picture and clinical 
features the Paul-Bunnell test is found to be negative even after repeated 
examination. The strength of the reaction also varies in different cases. A 
titre of 1/64 and 1/128 is suggestive of this infection. The test should be 
done again to determine the presence of a rise, which if obtained confirms 
the diagnosis. In most cases, however, much higher titres are found, e.g. 
1/5 12, 1/1024 and 1/2048. There appears to be no correlation between the 
titre of agglutination and the severity of the infection or the abnormality of 
the leucoc3'te picture. In some cases the test may remain positive for some 
weeks. It is stated that this curious reaction maj’ also be found in patients 
who hai'c been treated with horse serum, but special procedures have been 
described to distinguish this reaction from that found in glandular fever. 
When taken in conjunction with the clinical data, the glandular enlargement 
and the blood picture, the Paul-Bunnell test is of great value in the diagnosis 
of this disease. 
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Vi-agghtlination. — It was shown a few years ago that recently isolated 
strains of Bact. typhosum possessed an additional somatic antigen. This 
antigen, which is probably situated on the surface, is known as the Vi 
antigen and is associated with virulence. When this antigen is present the 
organisms are not agglutinated by an O antiserum. By repeated subculture 
or by heating at ioo° C. the Vi antigen is lost and the organism can then be 
agglutinated by an O antiserum. In patients suffering from typhoid and in 
typhoid carriers, Vi agglutinin may be demonstrated in the serum. A sus- 
pension of typhoid organisms rvhich react only with Vi agglutinins is used. 
In cases of suspected typhoid fever a titre of i/io is regarded as significant, 
and on repetition a rise in titre may be found. Vi antigen is found also in the 
paratyphoid bacilli. 

Carriers. — ^The agglutination test may also be very useful in the search 
for carriers in an epidemic. As an example, in an outbreak of paratyphoid B 
fever which occurred during the war, three carriers were discovered. One of 
them had had a mild illness some weeks pre\'iously, lasting for about a 
week, but the other two gave no history of illness whatsoever, and had never 
been awa)' from work. In each of these cases a flagellar agglutination of 
1/500 and more was obtained against the paratyphoid B organism. On 
examination of the feces paratyphosum B was isolated from all three cases. 
In some cases, however, carriers show a low agglutinin content in their 
serum. 


AGGLUTINATION TESTS IN UNDULANT FEVER 
Under the generic name Brucella are described three organisms, Br. 
vtelitensis, Br. abortus, and Br. suis, w’hich are capable of producing un- 
dulant fever in man. Br. meliteiisis, which causes infection in goats and sheep, 
is responsible for undulant fever in man, not only in Malta and the 
Mediterranean littoral but also in many other parts of the world. Br. suis, 
which produces infection in pigs, is responsible for some of the cases in the 
United States. Br. abortus, the cause of contagious abortion in cattle, is the 
organism which produces undulant fever in various parts of Europe and in 
Britain. Here many cases are now' being recognized, and although diagnosis 
by blood culture is preferable, in the majority of cases it is determined by the 
agglutination reaction of the patient’s serum. The three organisms in this 
group are closely related in antigenic constitution. In this country practically 
all infections are of the abortus type, and many authorities use Br. abortus 
as the only agglutinating antigen. I think, how'ever, that it is better to use 
both Br. abortus and Br. melitensis, as in three cases I have obtained high 
agglutinating titres for Br. meliteusis, whilst those for Br. abortus W'ere low. 
It has been shown that an appreciable percentage of sera from persons who 
drink large quantities of infected nulk or who are employed on farms, in 
nulk depots, or slaughter houses, agglutinate Br. abortus to 1 /40 or over. 
Most of these cases represent latent infection but there are no clinical signs 
of undulant fever. There are also a number of mild cases wdth little rise in 
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from an enteric fever should therefore be tested against H and 0 suspensions 
of each organism likely to be encountered. As a rule, both H and 0 
agglutinins are developed in the patient’s serum, but in some cases only one 
of them is found. It has been shown that some cases of enteric fever may 
pass through their course without developing H agglutinins whilst develop- 
ing O agglutinins to a fairly high titre. Sometimes the reverse is found. It 
has been shown that 0 agglutination is not so specific as H agglutination. 
Cases of undoubted typhoid fever {Bact. typhosum isolated from blood 
culture) may give somatic agglutination with Bact. paratyphosum A and 
Bact. paratyphosum B, as well as with Bact. typhosum. Analagous remarks 
apply to paratyphoid A and B fevers. It may not necessarily occur that the 
titre for the infecting organism is higher than the others. H agglutination is 
more to be relied upon for determining the type of infection. 

In the typical case of enteric fever the H agglutination reaction usually 
becomes positive towards the end of the first week. The titre of agglutina- 
tion rises about the twentieth day to a maximum and then gradually falls, 
finally disappearing in convalescence. The rise of O agglutination usually 
precedes that of H agglutination, and the agglutinins are usually present in 
lower titre. Therefore if the case is first seen early, e.g., on the third day 
before agglutinins have time to develop, it is advisable to do agglutination 
tests as well as blood culture. It affords a base line, so to speak, should it 
be necessary to repeat the tests at a later date. 

Normal serum may agglutinate the typhoid and paratyphoid bacilli in 
low dilutions. In the inoculated patient in the early stages of the disease an 
H titre of 1/50 is highly suggestive and one of i/ioo almost conclusive of 
typhoid fever. An O litre of i/ioo is very significant. In any case the 
diagnosis may be confirmed by repeating the test after an interval of a few 
days so as to follow the agglutination curve. 

In cases previously inoculated with T.A.B. vaccine the position is more 
difficult. Inoculation gives rise to the development of both H and 0 
agglutinins in the serum, although usually the O agglutinins are of smaller 
titre and tend to disappear more rapidly. There is, however, considerable 
variation in the strength of the agglutinins and their rate of disappearance in 
different subjects. A rise in titre of H agglutinin for one definite organism 
may be significant, but in many cases infection by one organism may lead 
to a rise in the agglutination titre for others in the group. Other febrile 
conditions, notably typhus fever, may produce similar results (anamnestic 
reaction). The H agglutinins are therefore unreliable. The O agglutinins if 
found in a titre of i/ioo or more six months after inoculation and showing 
a rise after a few days are highly suggestive of enteric infection but are not 
always present. Fortunately, in recent y'cars a considerable advance has been 
made in the discovery^ of culture media for the isolation of enteric organisms, 
especially from the faeces. The dcsoxycholate citrate agar and the bismuth- 
sulphite medium of Wilson and Blair are particularly useful. Diagnosis by 
recovery- of the organism is always preferable. 
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The Weil-Felix reaction is not easy to understand. The Pro/eifs X bacilli arc 
only found in a very small proportion of cases of typhus. Vaccination with 
Proteus X bacilli affords no protection to susceptible animals subsequently 
inoculated with typhus. Vaccination of individuals with rickettsia vaccine 
does not produce agglutinins against B. proteus. In addition to typhus, 
Proteus X bacilli have been isolated from the blood of patients suffering 
from other diseases, e.g. typhoid fever, tuberculosis. The most likely 
explanation is that this is a group agglutination. It has been shown that 
Proteus OX and P. prowazehi possess an antigen in common. 

AGGLUTINATION TESTS IN BACILLARY DYSENTERY 
In the serum of patients with bacillary dysentery, agglutinins usually appear 
about the tenth day, but in many cases not at all. Often the patient is much 
better or well on the way to complete recovery before the agglutinins are 
found, and the reaction is then of no practical value in diagnosis. Moreover, 
with the introduction of the desoxycholate citrate medium for the isolation 
of the dysentery' bacilli from the faeces the chances of finding the causative 
organism have been considerably improved, rendering agglutination tests 
unnecessaty. In certain cases, however, the reaction may be of advantage. 
The three most important organisms which give rise to bacillary dysentery 
are B. shigee, B. flexneri and B. sonnei. Other things being equal, the 
most serious cases are produced by B. shigee. 

Shiga dysentery. — Shiga infections are rarely found in this countty. 

In normal subjects, serum agglutinins for this organism are seldom found, with 
the result that a litre of 1/25 is almost conclusive and 1/50 conclusive of infection. 
Although there are exceptional cases there appears to be some correlation between 
the severity and length of shiga infections as shown by the temperature chart and 
the titre of agglutination. In about 40 per cent, of cases, and most of these are 
mild, the reaction is absent. In slightly more severe cases a titre of 1/25 may be 
obtained; in yet more severe cases, 1/50. In cases with marked constitutional dis- 
turbance and high fever lasting U\'o or three weeks a high titre of i/ioo, 1/200, or 
rarely more, may be found. 

In some cases which give a temperature chart and a clinical picture re- 
sembling enteric fever a high agglutination titre against B. shigee can 
determine the diagnosis when there has been failure to recover the organism 
from the fasces. A rising or falling titre occurs during the course of an acute 
Shiga infection. Shiga cases often show a high Flexner agglutinin content 
in the serum, apart from a coexistent Flexner infection, which is rare. 

In Flexner dysentery the interpretation of the agglutination reaction is 
difficult. In testing for Flexner agglutinins it is advisable to use one or two 
varieties of the Flexner group as antigens. Many normal sera show an 
agglutination titre for B. flexneri of 1/50 or 1/100 and in many cases the 
results obtained are without significance. There are also many quite mild 
cases of diarrhoea lasting for only a day or two which yield a growth of 
B. flexneri on culture of the faeces, and from which for the most part low 
agglutinin titres are obtained. In cases which do show high agglutination 
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temperature and sliglit symptoms in which the sera show low agglutination 
titres. The reaction usually becomes positive at the end of the first week and 
shows a rising curve. In about 90 per cent, of the cases which I have seen 
the reaction obtained, usually after the disease has been established for a 
month or more, has been positive at r/iooo or 1/2000. Cases have been 
described, however, in which although a positive blood culture has been 
obtained the agglutination reaction has remained negative. It is estimated by 
American authors that 10 per cent, of cases show a complete absence of 
agglutinins. In view of the fact that the clinieal picture of undulant fever 
often shows no striking or distinguishing features it is advisable to include 
this test in pyrexia of unknown origin as a routine procedure. 

AGGLUTINATION TESTS IN TYPHUS FEVER 
The classical epidemic louse-borne typhus fever and the various forms 
of endemic typhus have been shown to be produced by a special group of 
organisms to which the generic name “rickettsia” has been given. They are 
very minute organisms which have been regarded as occupying an inter- 
mediate position between the viruses and the bacteria, and are found in the 
alimentary tract of certain insect vectors, e.g. lice, fleas, mites, ticks. Several 
species ha\'e been described, of which Rickettsia prowazeki is the cause of 
epidemic typhus. 

In 1916, Weil and Feli.x cultivated a strain of B. protons from the urine of a case 
of typhus fever, and found that this organism was agglutinated not only by the 
serum of the patient but also by the sera of other patients suffering from typhus. 
Sinrilar strains which were called Proteus X strains were grown from the blood or 
urine of other cases of ty'-phus fever. Of all these strains the Protetts Xig was the 
most agglutinable and an O antigen of this strain is used in the Weil-FelLx reaction. 

The agglutinins in the serum of the typhus patient appear about the 
fifth day and increase in titre to about the fifteenth day, tvhen they decrease 
rapidly and fade away in convalescence. The titres obtained vary in different 
cases from 1/50 to even 1/50,000. Normal sera never give a positive reaction 
at more than 1/25. Certain patients suffering from typical proteus infections, 
such as pyelitis, cystitis, infected wounds, may also give positive agglutina- 
tion results. When, in a case of typhus, the result of the test is considered 
with the clinical features of the case there is no doubt as to its value in the 
diagnosis of typhus. It was found that with certain types of endemic typhus 
other strains of proteus proved more efficient antigens in the agglutination 
test than Proteus OX 19. In Malaya, two types of typhus are found; the 
cases occurring chiefly in shops and storehouses (the urban typhus), which 
react with Proteus OX 19, and the cases occurring in the country districts 
(scrub typhus), which react i^'ith Protats OX K. In other types of rickettsial 
disease agglutinins are found w’hich react with another strain of Proteus, 
namely OX 2. Pure suspensions of rickettsim, prepared from the lungs of 
rats or mice, may be used as antigens in the agglutination test instead of 
Proteus X strains, but from the practical point of view there is no ad\-antage. 



TESTS OF RENAL FUNCTION 

By H. E. archer, M.R.C.S., L.R.C.P,, F.R,I.C., Pb.C. 

Assistant Chemical Pathologist, St. Bartholomeio's Hospital; Chemical 
Pathologist, London Hospital. 

As a preliminary to embarking on any of the renal function tests it is of the 
greatest importance that a careful examination of the urine be made, and 
the emphasis on this is greater now that it has become the fashion to suggest 
that blood examinations are all-important. \‘\Tiereas a gross degree of 
proteinuria accompanied by cells and casts is so ob\'ious in its implications, 
the assessment of the significance of slight proteinuria is sometimes veiy^ 
difficult, and unless the simple protein tests are carried out with great care 
much unnecessary subsequent investigation may result. It is often the case 
that elaborate renal function tests are promoted by a casual preliminarj’^ 
examination of an imsuitable specimen of urine. 

Urine for the qualitative protein tests and for microscopical examination 
for abnormal constituents in its deposit should be fresh, as free from 
contamination as possible, and in the case of female patients a catheter 
specimen is generally a necessity. When testing a urine for protein, a 
knowledge of its reaction is important, ss it is easy to miss a small amoimt of 
protein in an alkaline urine, owing to the formation of alkaline metaprotein 
which will not precipitate on boiling, even after acidification. The use of 
salicylsulphonic acid will avoid this difficulty but should not be relied 
upon alone, as it may give false positive reactions -with some substances, for 
example, uroselectan or alkaloids, whilst the nature of an unusual type of 
protein such as Bence-Jones’s will not be suspected. 

CHOICE OF TESTS 

In considering the choice of tests for determining the functional capacity 
of the kidneys, it is well to retdew their main normal actitdties. These are: — 

(1) The excretion of the waste products of metabolism, in which the 
nitrogenous portion is the most important. 

(2) The regulation of the osmotic pressure of the blood by controlling 
the salt excretion. 

(3) The regulation of the hydrogen-ion concentration of the blood, and 
conserv'ation of base by excreting some of the nitrogen of urea in the form 
of ammoiuum salts. 

(4) Excretion of unnatural or toxic substances, sometimes in a conjugated 
form. 
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litre for B. flexneri the results may be significant, but under ■ epidemic 
conditions care must be taken to exclude infection with B. shigee, which 
may be the real causative agent. A coexistent rise in Shiga agglutinins does 
not occur with Flexner infections. 

In cases of Sonne dysentery, agglutinins are found in the serum of about 
50 per cent, of patients. These agglutinins are usually of moderate titre, 
e.g. 1 /200, and disappear shortly, but in chronic cases they may persist for 
some time. 


THE AGGLUTINATION REACTION IN WEIL’s DISEASE 

Weil’s disease is caused by a spirochaete, Leptospira icterohcemorrhagicE, but 
a few cases may be caused by Leptospira canicola, a closely allied species 
normally pathogenic for the dog. During the first week of the disease the 
presence of the spirochaetes can usually be established in the blood or spinal 
fluid by guinea-pig injection. After the first week the organisms arc not 
found in the blood but appear in the urine in increasing numbers, where 
they may be demonstrated by dark-ground illumination or by guinea-pig 
inoculation. At the end of the first week, agglutinins begin to appear in the 
blood and increase in amount, reaching their maximum a few \veeks later. 
Very high titres may be obtained. The agglutinins fade away only vety 
gradually and may be found in appreciable quantity years after the attack 
is over. In testing the patient’s serum the antigen may be formed of living 
organisms when agglutination is seen in the lower dilutions and lysis of the 
organisms in the higher. Antigens composed of formolized suspensions are 
now usually preferred, and agglutination only is seen. One or two strains 
should be used as antigens, including one of Leptospira canicola. 

The last case which was investigated in the clinical laboratory of this 
hospital may prove of interest. 

On the fifth day of the disease, when the total leucocyte count was 18,000 per 
c.mm. with polymorphs 74 per cent., five ml. of the patient’s blood and five ml. of 
the spinal fluid were each injected into the peritoneal cavity of a guinea-pig. The 
guinea-pig injected with the spinal fluid developed jaundice and died. Leptospira 
icteroheemorrhasits was demonstrated in the spleen, adrenal and kidney of the animal. 
The guinea-pig injected with the patient’s blood showed no response to leptospiral 
injection, in all probability owing to the penicillin treatment given to the patient by 
his medical attendant. The agglutination reactions, which were kindly done for us 
by Dr. J. C. Broome, gave the following results: on the fifth day positive i/ioo, 
on the tenth day positive 1/3000, and on the twenty-fourth day positive 1/30,000. 
The patient made a good recovery. 


CONCLUSION 

The object of this article has been to point out the value of certain agglutina- 
tion reactions and the information to be derived from them in several im- 
portant and interesting conditions. It is possible that in the future other 
diseases may be found in which they may be of equal value. 
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This is of particular importance in that it enables the observer to determine 
if a raised urea is due to renal dysfunction or to extrarenal causes, such as 
dehydration, cardiac failure, or excessive protein destruction in malnutrition. 

By far the best test of the kind is the urea clearance test of Van Slyke and 
his collaborators. It is a simple test requiring no very special preparation of 
the patient, but to be of value it demands that the timing of collection 
and the measurement of the urinary specimens be as exact as possible. As 
part of this often arises in the duties of a busy ward, it may happen that 
timing of the urine collection is rather vague, and in such cases the results 
become quite valueless. For this reason, the test should not be done when 
there is likely to be any doubt about the emptying of the bladder or the 
correct timing of the specimen collection. In such cases it is much better to 
rely on a blood urea and a urea concentration test. 

The principle of the urea clearance test is to determine what volume of 
blood could theoretically be swept clear of urea by the kidneys in one minute. 
In normal individuals, the clearance under maximum conditions is taken as 
75 ml. per minute. Under standard conditions it is 54 ml. per minute. 
The results are usually expressed as a percentage of the average normal. 
No special preparation is necessary', but gross or prolonged protein restric- 
tion should be avoided. The test is best carried out in the morning, and 
confinement to bed is preferable but not absolutely necessary. Very small 
volumes of urine introduce considerable error, both in the emptying of 
the bladder and subsequent measurements, and for this reason a glass of 
water should be drunk just before the test, and another an hour later. 

After drinking the first glass of water, the bladder is emptied and the exact time 
noted. This specimen of urine is discarded. 

At the end of one hour, the bladder is again emptied, the exact time being noted 
to a minute. This specimen of urine is kept and marked (i). Just after this specimen 
has been passed, a sample of blood is taken. At the end of the second hour the 
bladder is again emptied and the exact time noted. This specimen of urine is 
marked { 2 ). 

The blood urea is determined and will represent the mean blood level over the 
two-hour period. The urine specimens are accurately measured and their urea 
content determined. 

The calculation of the urea clearance is made for each urine specimen, the second 
serving as a duplicate check on the first. The volume of urine divided by 60 (or 
whatever number of minutes elapsed from the first to the second voiding) will show 
the number of ml. of urine passed per minute, and if this is over 2 ml. the calculation 
is that for maximum clearance (Cm) because the excretion rate of urea is in simple 
proportion to the volume. If the volume of urine is below 2 ml. per minute, the 
calculation is that for standard clearance Cs where the urea excretion rate varies, 
not in relation to the volume per minute, but to its square root. For maximum 
clearance the calculation becomes; — 

UV 

^m 

B 

Where U — Urea concentration in mg. per 100 ml. 

V = Urine volume per minute. 

B = Blood urea concentration in mg. per 100 ml. 
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TESTS INVOLVING THE DETERMINATION OF THE 
NITROGENOUS WASTE PRODUCTS RETAINED IN THE 

BLOOD 

Tliese are the determination of; — 

(1) The blood urea (normal 20 to 40 mg. per 100 ml.) 

(2) The non-protein nitrogen (normal 20 to 40 mg. per 100 ml.) 

(3) The blood creatinine (normal i to 2 mg. per 100 ml.) 

Of these three, the blood urea is of the greatest value, as no particular 
advantage comes from the non-protein nitrogen to olfset its more difficult 
and time-consuming determination. The blood creatinine rises late in the 
course of renal failure and, although occasionally requested, I do not 
consider that it is often of real value. 

TESTS INVOLVING THE DETERMINATION OF THE 
ELIMINATED NITROGENOUS WASTE PRODUCTS IN THE 

URINE 

Here the choice is inevitably urea. As the twenty-four hour excretion will 
vary with the protein intake, it is better to use the simple and well-tried 
urea concentration test of Maclean and de Wesselow'. It is especially useful 
when the exact timing of the urinary specimens is difficult or when the 
complete emptying of the bladder is not certain. The test is best carried out 
in the early morning. No fluid should be taken in the eight hours preceding 
the test. 

At 5.55 a.m. the bladder is emptied. 

At 6.00 a.m. the patient drinks 100 ml. of water containing 15 g. of urea flavoured 
with tincture of orange. 

At 7.00 a.m. the bladder is emptied and the whole specimen kept for examination. 
This is repeated at 8 a.m. and 9 a.m. The three specimens are then measured and 
their urea content estimated by the hiTJobromite method. 

To be regarded as normal, one of the three specimens should show a urea con- 
centration over 2 per cent. As urea sometimes provokes an excessive diuresis, some 
allowance for the volume of urine may be made, but this diuretic action has usually 
passed off by the time the third specimen is reached. 

The usual volumes of urine are between too and izo ml. in the first hour, 80 and ' 
too ml. in the second hour, and 60 and 80 ml. in the third. 

If the test is applied to children under twelve years, the dose of urea 
should be modified to suit their age. This can be done by lowering the 
dose of urea by i g. for each year under twelve and reducing the volume of 
water in roughly the same proportion. 

DETERMINATION OF THE RELATION OF RETAINED WASTE 
PRODUCTS IN THE BLOOD TO THAT EXCRETED IN THE 

URINE 

Here again urea is the most suitable, and several tests have been evolved to 
compare the urea level in the blood with the concentration in the urine. 
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i.e., in the neighbourhood of i.oio. 

Concentration test. — ^The patient has a normal supper at 6 p.in. on the 
evening before the test. This meal should contain a fair amount of protein 
and a minimal amount of fluid. After this the patient has no food or drink 
until the conclusion of the test. Before retiring, the patient empties his 
bladder and this specimen is discarded. Any urine passed during the night 
is also discarded. In the morning at about 7 a.m. the first specimen of urine 
is collected, labelled specimen (1) and the time noted. One hour later the 
bladder is again emptied and specimen labelled (2). If the patient is am- 
bulatory he is allowed up and a third specimen is collected at the end of 
another hour. 

The specific gravity of each specimen is taken. For the function to be 
regarded as normal at least one specimen should have a specific gravity 
above 1.022. Gross proteinuria may give a false high reading of specific 
grarity. A reasonably accurate correction may be made for this by multi- 
plying the percentage of protein by 0.003 subtracting this result from 
the observed specific gravity. 

Phenolsiilplionphthalein excretion test. — ^The patient empties his bladder. 
He is then given 300 ml. of water to drink and 0.6 g. of a sterile solution of 
phenolsulphonphthalein is injected intramuscularly or intravenously. The 
bladder is emptied two hours and ten minutes after the injection, and the 
total amount of dye present is determined by making the urine alkaline 
and comparing the resulting red colour with a standard solution of the dye. 
At least 50 per cent, of the dye should be excreted in the ttvo hours and ten 
minutes (the ten minutes is allowed as the average time for the first appear- 
ance of the dye). Its actual time of appearance is not usually determined 
except in urogenital practice, when catheterization of both ureters may 
enable the surgeon to detect the time of its appearance from each kidney, 
and also estimate the relative and total amounts of dye excreted by the two 
kidneys. 

FACTORS INFLUENCING THE COURSE OF TREATMENT 
AND PROGNOSIS WHILST NOT THEMSELVES STRICTLY 
TESTS OF RENAL FUNCTION 

Tile alkali reserve. — ^Normal range = 55 to 77 ml. of CO2 per 100 ml. of 
plasma. 

Kidney function is influenced by changes in the blood in the direction 
of either alkalosis or acidosis, and such influence is much more marked in 
the case of kidneys the function of which is already impaired. For this 
reason a determination of the alkali reserve or plasma bicarbonate should 
be made. This is expressed as the number of ml. of CO, available at N.T.P. 
from 100 ml. of plasma. In a case of severe nephritis with marked urea 
retention, little improvement can be expected by changes in the alkali 
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This will show the number of ml. of blood cleared per minute under maximum 
conditions. 

As the average normal figure for maximum clearance is 75 ml. per minute the 

100 

result is expressed as a percentage of this, viz. Cm x = percentage of normal 

75 

renal function. In the case of Standard Clearance the calculation is 

uVv 

Cs = 

_ B 

where VV = the square root of the volume of the urine per minute. 

The average normal clearance under standard condition is 54 ml. per minute 
and the result expressed as a percentage of this becomes: — 

100 

Cs X — = percentage of normal renal function. 

54 

The normal range is from 75 to xao per cent. 

Van Slyke and his collaborators, in fixing their figures for standard and 
maximum clearance, worked on an average body surface of 1.73 sq. metres. 
As the kidney size will vary with the body size, it follows that for individuals 
whose body size is greatly varied from the average, e.g. children, dwarfs, 
and giants, some correction must be made. This correction is made by 

1.73 . , 

multiplying by to correct the urine volume when A = the patient s 

surface area. These corrections are best made by reference to charts in 
Peters and Van Slyke, “Quantitative Clinical Chemistry”, Vol. 11 , or 
Harrison’s “Chemical Methods in Clinical Medicine”, 3rd edition. 

In interpretation of the results of a urea clearance test Van Slyke, 
quoted by G. A. Harrison, suggests that with clearances over 70 the renal 
function may be regarded as normal. Between 70 and 40 a mild degree of 
insufficiency exists; from 40 to 20 a moderate deficit, and below 20 a 
severe degree of renal dysfunction. Uraemic coma is imminent or present if 
the clearance is below 5. 

CONCENTRATION AND DILUTION TESTS 
As one of the main activities of the healthy kidney is its ability to produce a 
very dilute or a very concentrated urine, any loss of efficiency in this 
direction is an indication of disease. The tests for dilution and concentration 
are best separated. 

Dilution test . — The patient is given no water after midnight. Urine is 
collected at 7 a.m. and rejected. He is then given 1000 ml. of water to drink 
and urine is collected each hour until ii a.m. The volume and specific 
gravity of each specimen is measured. 

All the 1000 ml. is normally excreted in the four hours and the specific 
gravity of at least one specimen falls below 1.005. In renal insufficiency a 
smaller volume is excreted and the specific gravity remains relatively high. 



EXAMINATION OF THE CEREBROSPINAL 

FLUID 


By D. P. king, M.D. 

Clinical Paihologisi, Charing Cross Hospital Medical School. 

The character of the cerebrospinal fluid reflects pathological changes in the 
central nervous system, so that much information about the anatomical site 
and the nature of pathological lesions can be gained by chemical and cyto- 
logical examination of the fluid. 

Withdrawal of fluid . — ^The site of puncture for withdrawing fluid is 
usually one of the inten'ertebral spaces in the lumbar region of the spine, 
but fluid is taken from the cisterna magna or lateral ventricles in special 
circumstances. There is always a risk that when a needle is introduced into 
the subarachnoid space infective organisms may gain entr)' at the same time, 
and too much stress cannot be placed on the necessity for scrupulous aseptic 
precautions for these minor operations, whether they are for anaesthesia, 
diagnosis or therapeutic control. Dry sterilized or autoclaved apparatus 
should always be used and the surface of the skin where puncture is in- 
tended should be painted beforehand with 2 per cent, iodine in 70 per cent, 
spirit. 

Records of the pressure and rate of flow of the fluid may yield valuable 
information, and the effect on them of compression of the jugular veins is 
an important examination which should be made at the time of withdrawal 
(Queckenstedt). 

There appears to be some lack of appreciation of the value of the different 
investigations relevant to particular diseases. A pathologist in charge of a 
busy department cannot supervise the handling of every specimen from the 
time it is delivered to the laboratory, so that request forms accompanying 
specimens should be filled in with sufficient detail to guide the technical 
staff. Such phrases as “Routine investigations please” should be avoided. 
When there is doubt about the diagnosis or relevance of particular in- 
vestigations a short consultation with a pathologist often proves of inestimable 
value. The follomng are examinations of widely accepted diagnostic value, 
but since their relative importance varies from one disease to another, 
examination of all specimens along exactly similar lines would be both 
unintelligent and wasteful of time and material. 

COLOUR 

Normal cerebrospinal fluid is crj'stal clear and colourless. Any turbidity is 
usually due to the presence of cells, but it is unfortunately a fact that from 
July 1949. Vol. 163 (49) 
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reserve, but many cases occur in which the apparent renal failure is largely 
due to a marked deviation of the plasma bicarbonate from the normal. 
For example, the case of a patient with a gastric ulcer who became too 
enthusiastic in his self-medication with alkaline powders and developed an 
alkalosis equivalent to 95 ml. CO# per 100 ml. of plasma and a blood urea 
of 300 mg. per 100 ml. The cutting-oflF of the alkaline medicine resulted in 
a rapid fall of the blood urea to within the normal range. 

Blood cholesterol . — Normal range in plasma = 100 to 220 mg. per 100 ml. 

This constituent of the blood varies in many pathological conditions, but 
in all cases of oedema due to nephritis, and particularly that sometimes 
described as nephrosis, a high cholesterol is found. 

Plas 7 iia proteuis . — Normal range 6 to 8 g. per 100 ml. of plasma. 

When there is gross or prolonged proteinuria, a fall in the total plasma 
proteins results, and as the loss is largely albumin the normal ratio of 
albumin to globulin is upset and may be reversed. The determination of the 
plasma proteins is a guide to the need for replacement therapy in the treat- 
ment of the nephritic oedema. Some cases of myelomatosis suspected of 
nephritis have their true character revealed by the high total protein, 10 to 
12 g. per TOO ml., and the very high apparent globulin fraction. 

CONCLUSION 

Many other and more elaborate tests have been devised; an example of these 
is the inulin clearance test, which can be an accurate measure of the 
glomerular filtration capacity, but those already mentioned will yield useful 
information if interpreted in their proper relation to the clinical picture and 
the various extrarenal causes that may modify kidney function. As a routine 
procedure the careful examination of the urine and determination of the 
blood urea should come first. Because of their simplicity, and because no 
apparatus other than that for taking the specific gravity is required, the 
dilution and concentration tests are useful in all circumstances. 

If the conditions under which the test can be carried out are suitable, 
the urea clearance test is of the greatest value, but its prognostig significance 
is only of value when repeated, and the effects of time and therapy are seen. 

For surgical conditions it is often better to use the dye excretion test or 
the simple urea concentration test, as they will be of help in deciding how 
far the renal condition complicates the operative risks. After operative pro- 
cedures, when marked changes may be produced in the alkali resen^e and 
the blood chlorides, the determination of these constituents is of the greatest 
ser\’ice in deciding what therapy will help to relieve the strain on the kidneys. 
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disease and subacute combined degeneration of tbe cord, which are not 
inflammator}', do not cause an increase in cells. 

Bacterial meningitis ma}' cause a frankly purulent exudate, but in virus 
infections, syphilis and tuberculosis the number of cells may be only slightly 
increased. Polymorph leucocytes are present at some stage in tuberculous 
and virus meningitis but in syphilis the pleocjTosis is invariably lymphocjTic 
in character. 

Paracentesis of the subarachnoid space, even by an expert, may entail the 
puncture of a small blood vessel so that blood-stained fluid is drawn off. 
The number of red cells should be counted to assess the effect of this 
contamination on the other elements in the fluid. Five thousand red cells per 
c.mm., for example, indicate only a small degree of contamination and will 
not materially affect the chenucal findings or the leucocyte count. 

There should be no difficulty in distinguishing red corpuscles from 
leucocytes in a counting chamber, but novices are sometimes misled into 
making a diagnosis of meningitis by such a faulty interpretation. A blood- 
stained fluid should be centrifuged and if the supernatant fluid has a yellow 
tinge (xanthochromia) this is clear e%ndence that blood has been present in 
the subarachnoid space. 


BACTERIOLOGY 

Examination of the fluid by the naked eye in a good light will generally 
make possible a distinction between the turbidity of blood and the tur- 
bidity of exudate. When the presence of a leucocytosis is confirmed by 
microscopical examination it is most important to examine for the presence 
of bacteria as soon as possible so that correct therapy can be started at once. 
Pyogenic bacteria are generally numerous but meningococci and pneumo- 
cocci may be very scanty and difficult to grow, ^^^len the presence of either 
of these organisms is suspected it is a wise plan to use some of the fluid itself 
as a culture medium by incubating the specimen overnight. The folloumg 
day null sometimes show a heavy growth of the infecting organism. 

A diagnosis of meningococcal men{7}giUs can sometimes be made in the 
absence of microscopical evidence by mixing the supernatant fluid obtained 
after centrifuging with meningococcal antiserum. The cerebrospinal fluid 
may contain products of autolysed meningococci and these will react ndth 
the homologous serum to give a precipitin reaction. 

Tubercle bacilli are usually scanty in tuberculous meningitis, and very pro- 
longed search of films of a centrifuged deposit and the characteristically 
delicate clot is well repaid. Isolation of tubercle bacilli by culture or guinea- 
pig inoculation may only provide a diagnosis in retrospect. Mixed meningeal 
infections are very rare and for practical purposes such a possibility need not 
be entertained. 

When no bacteria are found in a specimen which shows the features of an 
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time to time turbidity is caused by the precipitation of protein by antiseptic 
fluid used for sterilizing lumbar puncture apparatus. Bacterial contamination 
is another cause. Quite recently in my laboratory, turbidity was found to be 
due to masses of yeast spores from a profuse growth of yeast around the 
rubber washer of what had been assumed to be a clean and sterile universal 
container, into which the specimen had been collected. 

The fluid becomes yellowish in colour after a cerebral hemorrhage or 
thrombosis, owing to the haemolysis of red blood corpuscles and the forma- 
tion of bilirubin. This change is quite evident twenty-four hours after a 
haemorrhage. A comparable colour is sometimes seen in conditions in which 
circulation of the fluid has been blocked by a tumour or by adhesions above 
the site of puncture. The colour may then be due to seepage of serum 
into the fluid, which has been walled off from the rest of the subarachnoid 
space. 

The threshold for the passage of bile pigments across the ependyma of 
the choroid plexus is veiy high, and it is only in e.xceptionally deep jaundice 
that plasma bilirubin finds its way into the cerebrospinal fluid. 

PROTEIN 

The total protein of lumbar fluid does not normally exceed 45 mg. per cent., 
and most of this is albumin. The concentration is lowest in the ventricles, 
and it gradually increases towards the lower end of the subarachnoid space. 
There is normally about 3 mg. per cent, of globulin, which is too little to be 
detected by half saturation with ammonium sulphate (Nonne-Apelt test). 

The quantity of protein increases in any inflammatory condition, the 
percentage figure depending upon the activity of the inflammatory process. 
Very high figures are sometimes seen when the circulation of the fluid is 
impeded by adhesions or tumours above the site of puncture. This is 
particularly true of spinal block. These high figures may be unaccompanied 
by any pleocytosis or discoloration. There is a rise in the total quantity of 
globulin pan passu with a high total protein, and a positive Nonne-Apelt 
test is not then of any particular importance. When, however, this test 
is positive in the absence of any marked rise in total protein it is 
of great significance, because it is one of the characteristic findings of 
neurosyphilis. 


CELLS 

The upper limit for the number of cells in normal fluid is taken as five 
Iymphoc3^es per c.mm., but in practice there are seldom more than three. 
When the number reaches a hundred per c.mm., turbidity is just recogniz- 
able. An increase in the number of cells is indicative of meningeal irritation 
and is seen in all inflammator}’’ conditions either in, or abutting on, the 
subarachnoid space. Conditions such as idiopathic epilepsy, motor neurone 
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advanced cases, and in early tuberculous meningitis chloride estimations do 
not give any information of diagnostic value. 

SUGAR 

Estimation of the glucose content is very' important in the differential 
diagnosis between vims metitngUh and iuberculoiis memigiiis. There is no 
fall in the concentration in the former, whereas in the latter the figure is 
usually about half the normal value (75 mg. per cent.). Glucose disappears 
completely in acute purulent meningitis of any severity, and its re- 
appearance ‘coincides wnth clinical improvement. Estimations are a waste of 
time in conditions such as neurosyphilis, disseminated sclerosis, and 
subacute combined degeneration of the cord. 

THE CONTROL OF STREPTOMYCIN THERAPY 

Everybody is satisfied that in early cases of tuberculous meningitis strepto- 
mycin may be a life-saving measure, but there is still uncertainty regarding 
the best way of administering the drug. Controlled investigation is there- 
fore still necessary so that an answer to this important question can be 
found. The regular and repeated examination of the cerebrospinal fluid is 
one part of this control. A detailed account of this branch of clinical 
pathology' is quite impossible but the following points are of interest and 
importance: — 

(1) Streptomycin itself, particularly when administered by the intra- 
thecal route, causes an inflammatory reaction which confuses the interpreta- 
tion of investigations such as cell counts and protein levels. 

(2) The concentration of streptomycin in the cerebrospinal fluid re- 
mains fairly constant during intramuscular therapy, but a rising concen- 
tration may herald regression in a patient’s progress. 

(3) Tubercle bacilli can often still be isolated from the fluid several tveeks 
after the start of treatment. 

(4) Tubercle bacilli become drug-fast after prolonged treatment, but this 
develops more slowly in the treatment of tuberculous meningitis and 
miliary' tuberculosis than it does in fibrocaseous tuberculosis of the lungs. 
The fibrous nature of the lesions in the latter condition, which prevents the 
drug from reaching the infecting organisms in a high concentration, has been 
offered to explain this phenomenon. Sub-bactericidal concentrations of any' 
antibiotic always favour the development of drug-fast variants. 
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acute inflammation, virus meningitis or encephalitis should be considered. 
The time will come no doubt when it will be possible to isolate viruses as 
readily as bacteria. Virus infections are generally diagnosed to-day as a 
result of exclusion of bacterial infections. Fortunately, virus meningitis 
usually hears a good prognosis, and patients recover without specific 
therapy. 


WASSERMANN REACTION 

It is important that the fluid should be as fresh as possible and free from 
bacterial or blood contamination for the performance of this test. Globulin 
is usually present in easil}”^ detectable amount when the test is positive, 
because the syphilitic antibody responsible for the reaction is linked with 
the globulin fraction of the protein. A positive Wassermann is always 
indicative of actual invasion of the central nen'ous system by' Treponema 
pallidum. 

Kahn tests can be performed after some technical manipulation of a 
specimen but the results are not as reliable as with the Wassermann. and 
on that account they are not performed when facilities for the latter are 
available. 


THE LANGE TEST 

There are only two conditions in which the Lange colloidal gold precipita- 
tion test provides information of positive diagnostic value; neurosyphilis and 
disseminated sclerosis. The test is dependent upon an increase in the relative 
proportion and type of globulin in the cei-ebrospinal fluid, and is not often 
positive unless there is sufficient globulin to be detected by the Nonne- 
Apelt test. Blood-contaminated specimens cannot be used for the test. 

A positive Lange associated with a positiA'e Wassermann is confirmatory' 
of neuros}’philis, and by assessing the degree of precipitation with various 
dilutions of cerebrospinal fluid it is possible to distinguish between tabetic 
and paretic types of infection. Fluid from patients suffering from 
disseminated sclerosis can give either paretic or tabetic types of precipitation, 
but of course will give a negative Wassermann. 

The colloidal gold solution is difficult to prepare and pathologists do not 
like wasting it on specimens upon which the test cannot have any' diagnostic 
bearing. 


CHLORIDES 

The normal chloride content (720 to 750 mg. per cent.) is about 25 per cent, 
higher than that of plasma. It falls and rises with the blood levels and it is 
lowered in bacterial inflammation of the meninges. Lower levels may be 
found in tuberculous meningitis than in acute meningitis from other causes, 
but there is now general agreement that this is only true in the m.ijority of 
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Gibbon died on January i6, 1794, in a house in St. James’s where now 
stands the massive building housing the Conser\'ative Club, 

Bentinck Street was laid out on part of the field known as the “Clay 
Pitt”, and the houses had not long been built when the great historian moved 
into No. 7. The picture (fig. i) shows the street as it was in his time, and 
the narrow frontage of his house with the door in the centre. At the western 



end are the wrought iron gates which shut off the street from Manchester 
Square. The street took its name from William Bentinck, second Duke of 
Portland, w’ho died in 1762, w'hen the street w^as scarcely a year old. It was 
his successor, the third Duke, who married the daughter of the Duke of 
Devonshire and assumed the additional surname of Cavendish by Royal 
Licence in 1801. Gibbon’s house remained unchanged until 1870, when 
the roof was raised two feet and the front stuccoed. It was demolished in 
1909, and the present house built on the site. 

Gibbon was not the only distinguished resident in this street. Charles 
Dickens who, after his w'ell-knowm early adversities, obtained in 1831 the 
position of Parliamentary reporter at the early age of nineteen, came with 
his family to live in “Bentinck Street, Manchester Square”. His father, 
that luckless man who was seldom out of pecuniary embarrassment, found 
himself from time to time in a sponging-house, from w'hich his hard-working 
son was asked to rescue him. On one occasion, Dickens says: “I own that his 



BENTINCK STREET AND MARYLEBONE 

A HISTORICAL CAUSERIE 

By IVO GEIKIE-COBB, M.D. 

When Edward Gibbon sat in his library at No. 7 Bentinck Street in 1772, 
two doors from where the offices of The Practitioner now stand, and picked 
up his pen to begin the first book of his masterpiece, did his thoughts turn 
towards Marylebone or was he occupied solely with the history of Rome? 
As a historian he can scarcely have been blind to the fascination of the little 
village — later to be referred to as one of the “Western Suburbs” — ^in which 
he had chosen to settle. He spoke of his house as standing “between a street 
and a stable-yard”, and later compared the view unfavourably with that he 
enjoyed at Lausanne. But he must have loved No. 7, for in a letter to Lord 
Sheffield he calls it “the best house in the world”. 

Gibbon lived in Bentinck Street from 1772 to 1783. At first, as he tells us, 
he was somewhat lonely: “While coaches were rattling through Bond Street, 
I have passed many a solitary evening in my lodging with my books. I 
withdrew without reluctance from the noisy and extensive scene of crowds 
without company, and dissipation without pleasure”. But this solitude was 
to give place to wide companionship when the first volume of the “Decline 
and Fall” achieved immense and immediate popularity. Hume and Robert- 
son had written historical works of a high order, but it remained for Gibbon 
to give to the world what Freeman called “the grandest of all historical 
designs”. 

The year 1772 and No. 7 Bentinck Street are therefore noteworthy for 
the birth of this historical masterpiece, and with its publication its author 
became a literary “lion”. In March 1774, elected a member of the 

Literary Club, and there he found himself among men of his own in- 
tellectual calibre. He tells us in his delightful Autobiography that “there 
were few persons of an eminence in the literary or political world to whom I 
was a stranger”; and adds, in a footnote, “From the mixed, though polite, 
company of Boodle’s, White’s and Brooks’s, I must honourably distinguish 
a weekly society, which w'as instituted in the year 1764, and which still 
continues to flourish, under the title of the Literary Club . . . The names of 
Dr. Johnson, Mr. Burke, Mr. Topham Beauclerk, Mr. Garrick, Dr. 
Goldsmith, Mr. Fox, Mr. Sheridan, Mr. Adam Smith, Mr. Stevens, Mr. 
Dunning, Sir Joseph Banlrs, Dr. Warton and his brother Mr. Thomas 
Warton, Dr. Burney, Etc., form a large and luminous constellation of 
British Stars”. Truly a remarkably representative collection of the famous 
men of that Augustan age. 

It was not only in clubs that Gibbon now had companionship. He enter- 
tained his friends at No. 7 and “enchanted them by the good natured wit 
and instructive vivacity of his conversation” (Hayley). 
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indicated the bifurcation of the river: Domesday spells it Tiburne; whereas 
in an earlier charter, dated 951, it is spelt Teoburne and reference is made to 
a grant of land by Offa. At the time of the Norman Conquest the stream 
divided Tyburn from the neighbouring manor of Lylleston, or Lisson, 
after which Lisson Grove is named. The road we know to-day as Oxford 
Street was once called Tyburn Road, and Park Lane was Tyburn Lane. 
Later, Tyburn Road became the “Road to Redinge”; then Oxford Road, not 
as you might think, because it leads to the University city, but because it 
bounded the property of Robert Harley, Earl of Oxford, and was so named 
in his honour (Loftie). 

THE MANOR OF MARYLEBONE 

The changes in the ownership of the Manor of MaiYlebone make interesting 
reading. According to Domesday it contained five hides; the Survey said 
“three carucates’’.* There was pasture for cattle and pannage for 50 hogs. 
The whole was valued at 52 shillings. 

The Manor was the property of the Abbey of Barking, but was held on 
lease by various people until it came into the possession of Sir Reginald 
Bray, who was Henrj' VIII’s Prime Minister (Dugdale). The name of 
Thomas Hobson appears about 1503. He seems to have exchanged the 
manor for Church lands. Queen Elizabeth then let it in 1583 for a yearly 
rent of £16 iis. 8d. In the year i6n, King James sold the manor for 
£829 3s. 4d., but this sale did not include the Park. The purchaser was 
one Edward Forset, from whose family it passed to Sir John Austin, who 
sold it in 1708 to John Holies, Duke of Newcastle. The purchase price had 
now risen to £ 1 ^, 300 . 

Marylebone Park throughout the years had been retained by the Crown; 
at this time it was partly farm land and partly a village common. One of the 
leaseholders was a certain Peter Hinde, whose name has been commemorated 
by the street which is a continuation of Bentinck Street. The lease of the 
last farm did not expire until 1811. 

The Duke of Newcastle was immensely wealthy and possessed one child, 
a daughter, the Lady Henrietta Cavendish Holies. This fortunate woman 
inherited her father’s estate in 1711. That year her father-in-law, Robert 
Harley, was created Earl of Oxford and Mortimer, her husband becoming 
Lord Harley. In 1724, he succeeded his father as the second Earl. Both 
these noblemen were book collectors in the grand manner, and to them, 
of course, we owe the valuable Harleian MSS, now in the British Museum, 
which acquired them for the bargain price of £10,000. 

* A hide “is a measure of land, as much as would support one free family and 
dependents (perhaps about izo acres)” (Concise Oxford Dictionary). According to 
Thoroton “carucates and hides were the very same, and contained too acres, six 
score to the Hundred, more or less, according to the stiffness of the soil”, “A 
Norman measure of land as much as could be tilled with a caruca or plough” 
(New Standard Dictionary). 
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absence does not give me any great uneasiness, knowing how apt he is to 
get out of the way when anything goes wrong”. In 1S36, Charles Dickens 
married Catherine Hogarth and moved into 48 Doughty Street. He re- 
turned to the amenities of Marylebonc wlien he took r Devonshire T'errace 
— one of three houses which stand at the top of Mar}debone High Street, 
close to the eastern approach of the new church. 

Another early resident in Bentinck Street was Francesco Bartolozzi, the 
Florentine artist. He was appointed engraver to George III and was one 
of the original painter-members of the Royal Academy. 


THE FIFTEENTH CENTURY AND BEFORE 


The first building in Marylebone, or T}'bornc as it was then called, was 
the old v'ooden church of St. John the Evangelist, which stood where 
Stratford Place now joins Oxford Street. There was no building near, which 
perhaps accounted for the frequent purloinings of its ornaments by the 
sacrilegious. It is not easy in these days of noise and bustle to visualize the 
environment of this little wooden church: “a lonely road between grass 
meadows here dipped into a hollow, and crossed a brawling brook by a 
bridge under the shadow of a little country church” (Loftie). If to-day you 
stand by the magnificent premises of His Master’s Voice, opposite the 
equally imposing shop of Messrs. Dolcis, you will notice the dip in the 
ground by Stratford Place, and your imagination should have little difficulty 
in conjuring up the bridge which crossed the T3ffiurn brook hard-by. 

By 1400, the little church had “fallen into ruin and decay”, and Robert 
Braybroke, Bishop of London, authorized its demolition and the building 
of a new church of stones or flints “half a mile higher up the townc”. This 
new church, dedicated to St. Mary the Arirgin, remained until May, 1740, 


when it was demolished and replaced by the “old Chapel”. 

The Lord Mayor’s Banqueting House stood at the lower end of Maryle- 
bonc Lane, where Messrs. Dolcis’s shoe shop now stands. The Corporation 
of London owned fields on either side of Tyburn brook: and in 1237 a man 
called Gilbert Sandford was given permission to con\-e3' water to the city 
from this brook. Each 3'ear the Mayor and Aldermen inspected the springs, 
and afterwards took dinner in the Banqueting House. It is a prett3^ picture 
which Strype paints of an occasion on September iS, 1562, when the civic 
fathers visited the conduits; then entered the woods of T3'biirn and hunted 


the hare; dinner ne.xt; then the3'^ hunted the fox when “there was great ert' 
for a mile and at length the hounds killed him at the end of St. Giles’s, 
with great hollowing and blowing of horns at his death”. 

Mar3’Iebone Lane must have followed much the same course then as it 
does to-day, for its windings represent the river bed of the old Tyburn. 
And what an improvement in. nomenclature when the manor of Tyburn 
became known as “St Mar3^ by the Bourne” and its former name was 
.nnfined to the region of Marble Arch with its grim associations of the 

connnea to Uie Tvhnrn i.<? • 


Tyburn executions 


I The origin of the name Tyburn is obscure; perhaps it 
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of that leafy lane which ran across the quiet fields of Marylebone, where no 
doubt young couples strolled in the cool of the evening %vhen the day’s work 
was done. 

Many people, some famous only in their time, others whose fame is 
timeless, came to live in Oxford, or Cavendish, Square. To give a long list 
of names would be Avearisome; mention of a few of the residents may not 
be. Lord Harcourt, whose name is commemorated by Harcourt House — 
now a large block of flats on the western side— was a successful barrister 
whose lot it was to prosecute Defoe for his pamphlet “The shortest way 
Mth the Dissenters”. Between the first Harcourt House and the present 
mansion-flats the site Avas occupied by Portland House, the residence of 
the fifth Duke of Portland, that eccentric recluse AA'hose A-agaries gaA'e 
grounds for the hearing of the fantastic Druce case. Lady Mary Wortley 
Montagu lived in this Square in 1723. She was the daughter of Evefyn 
Pierrepont, Duke of Kingston, and the Avriter of Avitty letters and biting 
satires, as Aveli as the Avoman Avho introduced inoculation against smallpox 
into England. To popularize her belief in the protectwe poAA’er of this 
method she arranged tor her daughter to be vaccinated in the presence of 
three doctors and the family apothecarj’. 

A most dramatic CA-ent took place in the house of the Duke of Chandos. 
That amazing megalomaniac plaxmed to buy all the land betAA’een his toAAn 
house and his country seat of Canons at EdgAA'are in order that he might be 
able to driA’e betAA'een the t\A-o Avithout once passing over land that Avas not 
his oAA’n. Having amassed a huge fortune as Paymaster, in AA’ays A\'hich no 
doubt would to-day have landed him in the dock — but our ancestors of the 
eighteenth centur}' AA’ere more broadminded Avhen the peculator AA'as a 
personage — ^he proceeded to erect a house in Cavendish Square and to build 
a magnificent country mansion some tAA-eh'e miles distant. Nothing AA’as 
AA'anting to complete his happiness save an heir, and AA’hen a son AA'as bom 
his cup of joy Avas full. An elaborate christening AA’as planned. 

“To mark the importance of the occasion everyone tvho was anyone had been 
mtited; the King and Queen were present in person to stand sponsor for the future 
Duke. It is not difiicult to imagine the scene in the large salon of this Georgian 
house, which faced Cavendish Square on the south and Chandos Street on the 
east. It is a pity that no picture exists of this gorgeous assemblage, but perhaps Ave 
can- reconstruct the scene. Their Majesties would have had pride of place in the 
forefront and next to them would have stood the Duke and his Duchess. The guests 
would be standing in groups, talking to one another and, from time to time, glancing 
in the direction of Royalty. Now' and then a noble lord or lady would leave one 
group and join another. A hush of expectancy would follow the noise of voices as 
the moment arrived for the entrance of the chief actor — the baby. 

"From what we are told the actual christening was to have taken place in this 
room, for the conversation is said suddenly to have ceased as the nurse entered with 
tlie baby in her arms ‘and approached the baptismal font’. The baby’s christening 
veil was raised; the stillness broken by a scream and followed by horrified silence. 
For those nearest foimd themselves looking down on a dead baby’’ (“Of London 
and the Londoners’’, by Anthony Weymouth. In the press). 

Among other famous people Avho lived in Matydebone were Nelson, 
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The second Earl’s only daughter, Margaret, married in 1734, William 
Bentinck, second Duke of Portland, the marriage being celebrated in the 
old church. This union brought the Marylebone estate into the Portland 
family. Lady Margaret’s grandmother, the Duchess of Newcastle, had been 



the heiress of the Cavendishes of Welbeck. Henrietta and Margaret Streets 
commemorate the two heiresses. Lady Henrietta and her daughter; whilst 
Harley Street, of course, takes its name from Robert Harie}'; Holies Street 
from the Duke of Newcastle; 'Welbeck and Wigmore Streets are named 
after their countrj' seats. Holies Street is notable chiefly as the birthplace 
of Lord Byron, who was born there at No. 16, on Januarj’- 22, 17SS. 

CAVENDISH SQUARE 

Cavendish Square, formerly O.xford Square, \yas laid out in 1717. There 
was a shady lane known as Lovers’ W^alk which ran across the Clay Pit 
and the Home Field benvcen Tyburn Road and the Marjdcbone Gardens. 
The busy Square of to-day with its blocks of flats and ofliccs, with the 
crowded and noisv O.vford Street within a stone’s throw, is the descendant 
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of that leafy lane which ran across the quiet fields of Marylebone, where no 
doubt young couples strolled in the cool of the evening when the day’s work 
was done. 

Many' people, some famous only in their time, others whose fame is 
timeless, came to live in Oxford, or Cavendish, Square. To give a long list 
of names would be wearisome: mention of a few of the residents may' not 
be. Lord Harcourt, whose name is commemorated by Harcourt House — 
now a large block of flats on the western side — was a successful barrister 
whose lot it was to prosecute Defoe for his pamphlet “The shortest way 
with the Dissenters”. Between the first Harcourt House and the present 
mansion-flats the site was occupied by Portland House, the residence of 
the fifth Duke of Portland, that eccentric recluse whose vagaries gave 
grounds for the hearing of the fantastic Druce case. Lady Mary Wortley 
Montagu lived in this Square in 1723. She was the daughter of Evelyn 
Pierrepont, Duke of Kingston, and the writer of witty letters and biting 
satires, as well as the woman •who introduced inoculation against smallpox 
into England. To popularize her belief in the protective power of this 
method she arranged for her daughter to be vaccinated in the presence of 
three doctors and the family apothecary'. 

A most dramatic event took place in the house of the Duke of Chandos. 
That amazing megalomaniac planned to buy all the land between his town 
house and his country seat of Canons at Edgware in order that he might be 
able to drive between the tsvo without once passing over land that was not 
his own. Haring amassed a huge fortune as Pay'master, in ways which no 
doubt would to-day have landed him in the dock — but our ancestors of the 
eighteenth century were more broadminded when the peculator w'as a 
personage — ^he proceeded to erect a house in Cavendish Square and to build 
a magnificent country mansion some twelve miles distant. Nothing was 
wanting to complete his happiness save an heir, and when a son was bom 
his cup of joy w'as full. An elaborate christening w’as planned. 

_To mark the importance of the occasion everj’one who was anyone had been 
mvited; the King Md Queen were present in person to stand sponsor for the future 
Duke. It is not difficult to imagine the scene in the large salon of this Georgian 
house, which faced Cavendish Square on the south and Chandos Street on the 
cast. It IS a pity that no picture exists of this gorgeous assemblage, but perhaps we 
can- reconstruct the scene. Their Majesties ■would have had pride of place in the 
forefront and next to them would have stood the Duke and his Duchess. The guests 
would be standing in groups, talking to one another and, from time to time, glancing 
m the direction of Royaltj’. Now and then a noble lord or lady would leave one 
group and join another. A hush of expectancy' •would follow the noise of voices as 
the moment arrived for the entrance of the chief actor — the baby. 

“From what we are told the actual christening -was to have taken place in this 
room, for the conversation is said suddenly to have ceased as the nurse entered with 
the baby in her arms ‘and approached the baptismal font’. The baby’s christening 
veil was raised: the stillness broken by a scream and followed by horrified silence. 
For those nearest found themselves looking down on a dead baby” (“Of London 
and the Londoners”, by Anthony Weymouth. In the press). 

Among other famous people who lived in Marylebone tvere Nelson, 
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Talleyrand, Mrs. Siddons, George Eliot, Boswell, Edmund Burke, Mrs. 
Fitzherbert, Turner and, of course, Elizabeth Barrett Browning. 


MARYLEBONE GARDENS 

Until 1700 there were no houses along the Tyburn Road. As the fields gave 
place to squares and streets and the houses increased in number, more and ^ 



more people migrated to the district north of O.xford Street In 1739 
xxerc only 577 houses in the parish of Mar3debone; by 1811 the number ha 
liscn to 8,476. The growth had largely taken place m the latter half of the 
eighteenth century. The map drann in 1763 (fig- 0) shons a few streets 

only to the north of Oxford Street. , , , „ 

When Gibbon strolled up the High Street m the 1770 s what would have 
,not his CYC? There Mere a few scattered houses, hut little of interest until 
c reached the famous Marjdebone Gardens (fig. 4). These were situated on 
he east side of the street and covered the upper end of Beaumont Street. 
1 'tending to where Harley Street now runs. A picture shows them to have 
f oc ortnetive as their rival at Vauxhall: but the entertainment was not 
T" » tl.s scenery. Here took pinec priee-light. between 

always as . ‘ other with hare fists. To witness this degrading 

womcn^w’ho bel.^ traversed the fields where now st.inds the 
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statue of the great American, Franklin Roosevelt, and crossing the new 
Oxford Road made their way past the scattered houses to the Gardens. It 
is some consolation to learn that footpads abounded between St. James’s 
and Marjdebone, and that here visitors were often robbed of their valuables. 



Fic. 4. — Mar\-lebonc Gardens in 1755. 

(Reproduced from a pnnt in the Bnijsh Museum ) 


Indeed, the journey from fashionable London to this “western suburb” 
was fraught with such danger that the attendance at the Gardens fell in 
numbers. The proprietor of the Gardens was so disturbed by the consequent 
loss of revenue that he offered a reward of £10 for the capture of a footpad. 

There were, needless to say, other and less horrible spectacles to \yitness. 
But Gibbon would not have been present on the famous occasion when 
Dr. Johnson visited the Gardens to watch the fireworks, for this was in 
1784, by w'hich time Gibbon was living in Lausanne. Unfortunately, the 
evening turned out wet and the proprietor decided not to proceed with the 
display. The Doctor was very cross and was overheard to say that the post- 
ponement was merely to enable the fireworks to be saved for an occasion 
when more distinguished visitors were present. His remarks being overheard 
by some young men, a disturbance ensued when they tried to set light to 
the fireworks. Their efforts, however, met with no success as the rain had 
made the fireworks too damp to be ignited. 

The Manor House which stood at the top of the High Street, almost 
opposite the old church, was still standing in 1790. It was part of the Park 
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and was built in the reign of Henry VIII. None of the important personages 
in Tyburn ever lived here, so far as is known, but it was sometimes used 
during the reigns of Mary and Elizabeth Tudor as a Ro)'al Palace. In 1703 
a school was founded here by a Mr. de La Place. His son-in-law, the Rev. 
John Fountayne, succeeded him, and it is he who made the well-known 
faux pas to Handel. The two were strolling in the Gardens when the band 
began to play a new piece. Handel asked his companion to listen to it, as 
he wanted to know what he thought of it. After some minutes the old 
clergyman remarked “It is not worth listening to — it’s ver}' poor stuff”. 
“You are right, Mr. Fountayne”, Handel replied, “it is very poor stuff— 
I thought so myself when I had finished it”. 

Pepys liked the Gardens and, in his entry for May 7, 1667, has this to 
say: “Then we abroad to Marrowbone, and there walked in the Garden, 
the first time I ever was there; and- a pretty place it is”. Gay, in “The 
Beggar’s Opera”, speaks of Marylebone Gardens as a place for the dissipated; 
but the bowling-greens were the chief attraction for many. The)'^ are referred 
to in the line, “Some Dukes at Marybone bowl time away”. An entry in 
the diary of John Locke for a date in 1697 mentions the bowling-greens, 
where the curious stranger “may see several persons of quality bowling two 
or three times a week all the summer”. It seems from records of the seven- 
teenth century, as well as from a map of the Duke of Portland’s estate in 
1708 (fig. 2), that originally there were two bowling-greens, one behind the 
Rose of Normandy — then the oldest house in the High Street — the other 
adjoining the old Manor House. John Sheffield, Duke of Buckingham, was 
much addicted to this pastime, and also to the alluring wee of gambling, 
in which he indulged during his visits to the Rose Tavern — a noted gaming- 
house in the High Street. His parting toast was: “h'lay as many of us as 
remain unhanged next spring, meet here again”. Both bowling-greens later 
formed part of Marjdebone Gardens. 

THE HIGH STREET 

Thomas Smith, whose “Historical Account of the Parish of St. Mary-le- 
bone” was published in 1833, tells us this about the High Street: “Being 
situated in the centre of the Parish, formerly comprised the principal part 
of the village of Mary-le-bone: the Church, the Royal Palace, the Rose 
Tavern, and Bowling greens, the splendid Mansion built for the purpose of 
containing the Earl of Oxford’s Library, the Rose of Normandy, and a 
few detached houses with gardens formed the prominent features of its 
early days. . . .”. It is true that shops and flats have sprung up until the 
“few detached houses with gardens” have long since disappeared. The 
only open spaces are those made by Hitler’s bombs, which destroyed 
several houses on both sides of the street. Yet not even this calamity has 
robbed the “little High” of its friendliness and its character. Let us hope 

that nothing ever will. 



FRECKLES 

By E. W. PROSSER THOMAS, M.D. 

Physician for Diseases of the Skin, National Temperance Hospital, London. 

Ephelides, or common freckles, are small fiat pigmentary spots mainly of 
irregular or serrated outline and of a characteristic yellowish colour. Typical 
unilateral freckles have been recorded, but their usual distribution is 
symmetrical with a tendency to grouping in areas exposed to sunlight, 
namely the forehead, nose, cheeks, bacla of forearms and hands, and some- 
times the shins; they occur occasionally on covered parts (so-called cold 
freckles). Freckles are much more common in fair than in dark skins and are 
mostly correlated with red hair or red-blond hair. The spots become in- 
tensified and conspicuous in the summer because of the stimulating effect 
of ultra-'i.dolet light on the formation of pigment. But freckles do not, as is 
sometimes supposed, disappear completely in the winter; although many 
have apparently vanished or are visible only as faint stains in ordinary light, 
their presence can be demonstrated at all times when the skin is examined 
under ultra-violet light filtered through Wood’s glass, which shows up the 
small circumscribed hyperpigmented areas quite clearly. 

Ephelides are not congenital but appear in early childhood, usually 
between the sixth and eighth years; they tend to diminish with the years. 
Histological examination of an ephelis shows no abnormal changes apart 
from a simple excess of melanin pigment in localized groups of epidermal 
cells, mainly of the basal layer. 

ORIGIN AND NATURE OF FRECKLES 
There is a strong hereditary basis for freckling. For example, in 46 pairs of 
uniovular twins studied by Siemens (1924) both members were free in 15 
pairs and both freckled in 30 pairs, and the degree of freckling was the 
same in both members of a pair. Only in one pair was one member freckled 
and the other not. Siemens obseiY’ed a strong relationship betw’een freckles 
and red hair but found scarcely any between freckles and the colour of the 
iris. Freckles are not rare wdth black-brown hair; these persons, however, 
may be genetically red-haired but Irave the red pigment masked by ex- 
cessive quantity of melanin (Cockayne, 1933). The direct descent of freckles 
has been noted in many cases; for example, for five generations in one 
pedigree (Meirowsky, 1919). In a marriage between a freckled and an un- 
freckled parent the expectation of freckled to unfreckled children appears 
to be 1:1, and in that between tw'o freckled parents it is 3:1. Cockayne 
regards freckling as probably due to a single dominant gene which is linked 
with that for red hair, both being in the same chromosome. 
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The nature of freckles is in dispute and the literature is confused. Daner 
regarded them as in every way comparable with mevi, despite t eir no ei g 

classed as such by the majority of ,nd that 

the former distinction between frecUes and n»^^ . 

freckles represent the siinplest orm ° ^ pf the shin which are in- 

including all diffuse or circumscrip a composed of elc- 

herited, become visible jymph vessels, non-striated muscles, 

ments, such as pigment, bloo res^^ normal in themselves but are 
nerves, glands and hair, u nc sharp differentiation is possible 

abnormal in spili (flat pigmented moles) and lentigo, 

between common treeWes, ^ gradual evolution from the 

and from the anatomical ^phus and from that to the most striking 

feebly pigmental Meirowsky affirms that the normal, 

hair}', manifestation of the single elements of normal skin, 

excessive or dencien y features, are all determined by the germ 

as well as microscopical nte 

plasm. 

differential diagnosis 
, u TA,.e and superficial lentigines are simple naevoid pigment 
Even if both ®P ® ‘ ‘ ^yeP-niarked clinical differences between the two 

hypertrophies, recognized in some dermatological textbooks, 

which are present in almost everyone, appear much earlier in 

Lentigines, Jgually in the second and third years— and are small 

life than , macules more deeply pigmented and of more regular 

annular or en ic ^.he isolated flat facial lentigo — the so-called 

outline. All are ^ occur in dark as well as in fair skins and their 
beauty spot, on i of sunlight, although some intensification 

pigment is foe f summer. In contrast with freckles, lentigines are 

may take place ” and asymmetrical distribution, occurring on 

discrete and o P body, such as the trunk and genitalia, as well as on 
covered parts ° various differences between ephelis and lentigo have 
exposed areas. ^ (1943), who has studied the incidence of 

been enumerate discusses their possible significance, especially in 

lentigines ni chil sometimes in profusion, after infections in early 

regard to is, common colds, broncho-pneumonia, sinusitis 

childhood, such as pe juvenile superficial lentigines to temporary 

and otitis media. 1 e ^y^h consequent disturbance of melanin 

toxic damage to the a 

formation. rficial lentigo, like ephelis, consists of a loading of 

Histologically, melanin pigment, but in 

epidermal cells m a addition some thickening of the epidermo- 

deeper lentigines ij^ration of the rete ridges and also evidence of an 
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Apart from the scattered pigmentary' spots which occur sometimes m the 
elderly on the face, neck and dorsa of the hands m association with m- 
volutionarj' changes in the skin, there is a special and fortunately rare 
type of lentigo known as lentigo maligna, which appears usually, but not 
exclusively, in later life. Malignant lentigo, which was described by Hutchin- 
son under the name infective melanotic freckles and later by Dubreuilh as 
melanose circomcrite precaticereuse, usually occurs on the face and at first 
resembles an ordinary flat, very dark lentigo. But instead of the hyper- 
pigmentation remaining localized and stationary it extends peripherally , and 
satellite foci of pigmentation often appear in the adjacent skin. Eventually 
the lesion becomes proliferative, vegetative and vascular, constituting a 
pigmented carcinoma which metastasizes by lymphatic spread to the 
regional lymph nodes or via the blood stream to distant organs. 

Malignant lentigo requires early and wide surgical excision with minimum 
manipulation of the tumour — removal with the line of excision close to the 
edgejof the lesion is inadequate and dangerous. Neither this nor any other 
variety of flat or slightly raised smooth pigmented mole should be treated 
with acids, carbon dioxide snow, electrolysis or electro-desiccation. 

TREATMENT 

Freckles have been regarded from ancient times as a cosmetic defect. In 
some places it was believed that they could be cured by transfer to animals 
or to other persons and the various herbal and other folk-lore remedies 
employed for their removal ranged from a decoction of Solomon’s seal 
made into soap to the application of the saliva of a fasting person (Rolleston, 
1940). 

Modern treatment is hardly more satisfactory because no applications to 
the surface can permanently remove pigment deposits within the skin, 
except at the cost of producing a scar. Freckle remedies and bleach lotions 
contain mild irritants which aim at exfoliating the horny layer and thus 
mechanically removing surface pigment in the scales. The chemicals em- 
ployed for this purpose include ammoniated mercury, 3 to 8 per cent.; 
mercuric chloride, 3 to 6 per cent.; lactic acid, 0.5 to i per cent.; potassium 
hydroxide, 0.5 to 1.5 per cent.; and salicylic acid, 3 to 6 per cent. Other 
remedies consist of oxidizing agents, such as hydrogen peroxide or the 
perborates, incorporated into creams with the object of bleaching the 
melanin, but these probably act also as exfoliatives and have little bleaching 
effect. According to Schwartz and Peck (1947), the monobenzyl ether of 
hydroquiiione will prevent the formation of melanin in the portion of skin 
to which it is applied, but takes from two weeks to two months to act be- 
cause the melanin already present must be cast off before the skin loses its 
- colour. A cream containing 2 to 5 per cent, of hydroquinone monobenzyl 
ether may be used for wWtening a large area, or smaller areas may be 
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painted with the same percentage in collodion. Allergic contact dermatitis 
may result from the use of this chemical and also from the skin-peeling 
agents. 

A formula for a so-called bleach freckle lotion is: — 

Potassium chlorate 15 grains (i g.) 

Potassium carbonate 60 grains (4 g.) 


Borax 15 grains (i g.) 

Glycerin 120 minims (7.2 ml.) 


Water, enough to make 3 ounces (85 ml.) 

Although there is no satisfactory means of eradicating freckles completely, 
their exaggeration in the summer can be prevented to some extent by 
screening them against sunlight with so-called sunshade preparations. It 
must be remembered that skin pigmentation is increased by rays of different 
wave-length from those causing erythema; hence suntan preparations, which 
filter out the sunburn rays but allow the longer pigment-forming rays to 
pass, are useless for preventing freckles. For example, the darkening of 
freckles cannot be prevented by applying ^-aminobenzoic acid ointments 
and lotions, which are effective against sunburn. All heavily pigmented 
cosmetics (liquids, creams or powders) will prevent or reduce the passage of 
ultra-violet rays, or a “sunshade” ointment such as the following can be 
tried: — 


Calamine 15 per cent. 

Lanolin 12 per cent. 

Yellow soft paraffin 38 per cent. 

Water 35 Per cent. 


In freckled persons there Is an aberration of the pigmentary properties 
of the skin as a whole, so that under the influence of sunlight only the small 
freckled areas acquire pigment, the intervening skin responding either with 
a feeble production of pigment or with none. Thus the non-freckled areas 
of skin become red and irritable in bright sunlight and such persons should 
avoid undue exposure and should not as a rule receive artificial ultra-violet 
treatment. It should be noted also that freckles are aggravated by other 
forms of radiation, such as X-rays, and on the whole indicate a generally 
sensitive skin. 
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THE A.B.C. OF GERIATRICS 

By TREVOR H. HOWTEL, M.R.C.P.Ed. 

Lecturer in Problems of Old Age, St. Bartholomew's Hospital; 

Consulting Physician, Bermondsey Mission Hospital; 

Physidan, Geriatric Unit, St. John's Hospital, Battersea. 

During the past year, Regional Hospital Boards all over the country' have 
encountered the problem of the aged and chronic sick. Old age is now 
medical news. Following the report of a committee set up by' the British 
Medical Association (“The Care and Treatment of the Elderly' and Infirm”, 
1946), it has become fashionable to advocate the setting up of “Geriatric 
Units” to deal with the aged and infirm. This, however, is more easily said 
than done. There are few doctors with special knowledge of disease in old 
age; there are no nurses specially trained to care for the elderly’. In the 
past, neglect has been the common lot of the chronic sick. This cannot be 
changed overnight, even by' the magic directives of the Minister of Health 
himself. 

Since definition should precede disquisition, it is well to begin by say’ing 
that geriatrics is more a state of mind than a branch of medicine or a mode 
of treatment. It is a reaction against the belief that after sixty a patient is 
too old to be medically interesting or therapeutically rewarding. Nearly all 
those who hold this faith have, at some point in their career, been suddenly 
faced with the necessity of providing medical care for a large number of 
elderly sick or infirm patients. The result of this experience has been similar, 
whether the subject was originally physician, surgeon or general practitioner. 

THE SPECIAL PROBLEMS OF OLD AGE 
The first stage of the geriatric philosophy is the discovery that the ordinary 
methods of medicine and surgery can be applied successfully to elderly 
patients. Once diagnosed, pneumonia can respond to sulphonamides as 
well at eighty as at eighteen, albeit rather more slowly. Dyspepsia due to 
a gastric ulcer may occur at seventy'-seven and be treated by the same 
methods as those used for a patient of twenty’-seven. Intestinal obstruction 
in a man of sixty needs the same ty'pe of operation as if it had been found 
at the age of sixteen. This is the stage of glorious justified optimism which 
affects brave young men \%’ith therapeutic vigour. But after this comes the 
discovery' that every'thing is not so simple as they had expected. Old age 
has its problems of degeneration and decay which do not yield to routine 
methods. The stiff, contorted joints of chronic arthritis need more than 
heat and salicylates; the chronic bronchitic wheezes and coughs in spite' 
of elegant expectorant mixtures; the hemiplegic grows flexed and helpless, 
with red pressure points steadily declining into sloughing bed-sores, no 
matter what drugs are given. Realization of this impasse constitutes the 
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second stage of geriatrics. The third follows naturally — ^segregation and 
study. Let the sheep which can be treated successfully be separated from 
the goats which do not respond. Then concentrate on the latter. It was in 
this way that Miss Marjory Warren evolved her techniques for managing 
incontinence and rehabilitating hemiplegia. It was in this way that Cosin 
altered the prognosis of a fractured femur. It was in no other manner that 
progress w'as made in treating chronic arthritis at St. John’s Hospital, 
Battersea. Collect your cases for comparison, then get down to thought and 
experiment, trial and error.' Eventually one lesson at least will be learnt— 
what not to do. 

From this description of geriatric evolution it can be seen that insistence 
on active treatment, the desire for classification of patients, painstaking 
personal attention to small points in management, and great persistence 
are the essentials of those who would care for the aged and chronic sick. 
Add to this an interest in the methods of physical medicine and occupational 
therapy, which are so necessary in cases of long-term sickness. Experience 
of elderly patients who have passed from doctor to doctor and from hospital 
to hospital will sooner or later evoke the cry; “Why didn’t we get this case 
sooner?” This leads to a wish for contact with the earlier stages of disease. 
In consequence, the hospital physician will start an out-patient clinic for 
old folk. After a time he discovers that many elderly sufferers are not able 
to walk from their homes to the clinic. The natural reaction to this finding 
is to transport these patients to the hospital by ambulance, so that they, too, 
can have the benefit of out-patient consultation and physiotherapy. This 
leads, sooner or later, to an interest in the home conditions of elderly 
people and the social services which can be utilized to assist them. Almoners, 
social workers. Red Cross, W.V.S., “meals on wheels”, home helps, and 
the like, are enlisted to aid those who cannot gain admission to the wards. 
If the practitioner has any curiosity left, he wants to visit the patients in 
their own homes to see what kind of life they lead. Thus domiciliary visits 
are eventually added to the services of what v'as originally a purely hospital 
unit. 

Of course, anyone who is really interested in this type of work wants to 
know what other people are doing for their elderly patients. The budding 
geriatric worker starts to visit other units and picks the brains of those in 
charge. He may beg, borrow or steal quite a lot in this way. The occupational 
therapy department at the West Middlesex Hospital fills him with enry; 
the physiotherapy aides trained at Orsett Lodge, Essex, give him ideas on 
saving manpower; the remedial exercise classes at St. Helier Hospital, 
Carshalton, Surrey, hint at possible developments. If he joins the Medical 
Society for the Care of the Elderly, he may sec new techniques demon- 
strated and e.xplained in meetings at Liverpool, Leeds, Redruth, and else- 
where. The American journals of geriatrics and gerontology introduce 
him to new world views on old age. In consequence, the care of the elderly 
and chronic sick, which was once considered a dull, dreary, unrewarding 
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occupation, now becomes an actively advancing branch of medicine, with 
almost endless possibilities. 

Once the doctor has thus become enthusiastic, his nursing staff cannot 
help becoming infected. The old attitude “keep them in bed and keep 
them quiet” goes by the board. When a ward sister hears of the achievements 
of Isleworth, Berrnondsey, or Belmont Road, Liverpool, she wants to see 
them for herself. A visit to another Geriatric Unit gives her a taste for 
competition. Local patriotism is aroused and the nurses are stimulated to 
“keep up with the Joneses”. In this way, the morale of the wards increases 
and patients formerly considered past treatment are galvanized into activity. 
After a time, there t\ill be so many patients up and about that the unit 
looks more like a convalescent home than a place for treating disease. 

THE AFTER-TREATMENT PERIOD 

Some of the old folk go back to their families when treatment is finished. 
Others have no one to take them, nowhere to go. Those patients who do 
not require treatment accumulate and begin to create a problem of their 
own by preventing other cases from entering hospital. It becomes essential 
to dispose of them. A few may be willing to enter the local public assistance 
institution, but many refuse. So, with the aid of an almoner, the geriatric 
physician now has to start the search for an outflow tract through which he 
can get rid of patients. If there is a branch of the National Old People’s 
Welfare Committee close to the hospital, he is lucky. This body can often 
assist by finding homes for the elderly and by visiting them. They may run 
a hostel, but are usually unwilling to admit any person who may break 
down in health. Nevertheless, they are always sympathetic and helpful to 
those interested in old age. 

The pressing need for proper dUposal of those whose treatment is 
finished is one of the consequences of the recent legislation emanating from 
the Ministry of Health. As yet, no satisfactory' solution has been found. 
Liverpool and London rvish to create “half-way houses” in which patients 
may remain under supervision and be introduced to life outside hospital. 
Leeds has developed a ring of satellite hostels around the unit. Cornwall 
uses public assistance accommodation in conjunction with hospital beds, 
under the auspices of a joint committee. But none of these can be con- 
sidered as the complete answer to the problem. And until discharge of 
patients is no longer difficult, admission of cases needing treatment cannot 
be expedited. If this bottle-neck is to be overcome, patients must be taken 
into hospital from their homes at the stage of their disease when it will still 
respond to treatment. It should then be possible to return them whence 
they came within a relatively short time. Early diagnosis and prompt 
therapy are the only insurance against masses of bed-fast old folk blocking 
hospital and institution beds for years on end. It is the old adage that “a 
stitch in time saves nine” which must now be applied to geriatrics. 
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XIX.— SYMPATHOMIMETIC ACTION AND ITS ANTAGONISM 


By W. MELVILLE ARNOTT, T.D., M.D., B.Sc., F.R.C.P.Ed., M.R.C.P. 

William Withering Professor of Medicine, University of Birmingham. 


The modification of physiological action by chemical exaltation or de- 
pression of adrenergic action provides one of the most useful fields for drug 
therapy. Any consideration of the pharmacological action of adrenaline 
esolves itself largely into a study of the distribution and functions of the 
postganglionic portion of the sympathetic nervous system, for adrenaline (or 
something very like it) is the chemical agent released at these ner\'e endings. 
The only exception to this general rule is in the case of sympathetic fibres 
to sweat glands and certain vasodilator fibres to voluntary muscles which 
act by releasing acetylcholine. Indeed, the anatomical division of the 
autonomic nervous system into sympathetic or dorso-lumbar and para- 
sympathetic or cranio-sacral portions is now largely replaced by the physio- 
logical differentiation into adrenergic and cholinergic. The only other 
important action of adrenaline is that of potentiating acetylcholine, thus 
improving conduction in the central ner\'Ous system, in autonomic ganglia, 
and at voluntary muscle nerve endings. The medulla of the suprarenal gland, 
itself formed from the same portion of the neuro-axis as the sympathetic 
nervous system, may be regarded as a master adrenergic organ capable in 
emergency of releasing into the circulation enough adrenaline to produce a 
mass adrenergic action, thus fitting the animal for fight or flight. 

Apart from the naturally occurring laevo-isomer of adrenaline found in the 
adrenal medulla there is a large number of similar compounds, some, like 
ephedrine, of vegetable origin but mostly synthetic (/-adrenaline itself can 
be synthesized), which have pharmacological actions generally similar but 
showing important quantitative differences in the various departments of 
sympathomimetic activity, thus providing opportunity for selective thera- 
peutic action. These drugs with adrenaline action are known as the 
sympathomimetic amines. Chemically they are all similar in that they have a 
uniform basis of a benzene ring joined through two carbon atoms to an 
amine radicle. The range of compounds shows a variety of combinations and 
permutations of hydrogen, hydroxyl, methyl, propyl and halogen groups 
attached to the fiv^e bonds (table i). Something of the order of two hundred 
different compounds are known, all displaying in some respect or other 
sympathomimetic action; how^ever, only about half-a-dozen of these are in 
anything like regular use although many others have been marketed under a 
variety of trade names, but have never achieved wide popularity. 
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ACTION OP adrenaline 

Before considering the differential action of these amines it is necessary^ 
fariefty to review the action of adrenaline itself. As nearly all these actions 
are identical with those of sympathetic nerves, they comprise in some sites 
constriction of plain muscle, in others muscular relaxation. Both actions are 
apparently effected directly on the muscle itself, and persist and may even 
be enhanced after degeneration of the postganglionic neurone. The fact that 

Table i 

Molecular Structube of Sympathomimetic Amines 
{ajter G.VDOuxr) 
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the same substance causes some muscle fibres to contract and others to 
relax constitutes one of the as yet unsolved mysteries of muscular contrac- 
tion. It is also necessary to remember that whilst adrenergic action may be 
comparatively constant and dear-cut on the isolated organ or tissue, the 
results may be complex and variable in the intact animal, as there it re- 
presents the resultant of constriction at one site and relaxation at another. 
Furthermore, the concentration in which it reaches its various sites of 
action profoundly alters the effect, so that dosage influences the response. 
The method of administration greatly influences the effect, as its porverful 
local vasoconstrictor influence delays its absorption, - e.g. subcutaneous 
injection, even in comparatively large doses produces relatively slight and 
protracted general effects, whereas a small fraction of that dose directly 
into the blood stream may produce an almost explosive general reaction. 

Effects on the cardiovasailar rjEr/e/n.-— Adrenaline causes constriction of the 
plain muscle of the vessels of the skin and splanchnic area and relaxation of 
the muscle arterioles and coronary vessels. The aggregate effect of this is to 
raise both systolic and diastolic pressures, although in many individuals this 
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may be in large part off-set by the vasodilating reflexes mediated from the 
■pressure-sensitive receptors in the carotid sinuses and the aorta. On the 
heart, adrenaline produces four important actions; (i) It accelerates the 
pulse rate, an action which again may be greatly inhibited or even reversed 
by vagal inhibitory reflexes. (2) An augmentation of the contractile force of 
the heart which results in increased cardiac output even in the absence of 
increase in pulse rate. This effect is well demonstrated in intact healthy 
humans by the intravenous infusion of a few gamma, a dosage insufficient 
to produce any of the other cardiovascular effects. (3) An increase in atrio- 
ventricular conductivity such as may temporarily correct heart block. (4) 
An increase of the irritability of heart muscle such as may induce ectopic 
beats, paroxysmal tachycardia or even ventricular fibrillation. 

The effect on the pulmonary blood vessels of man is not at all clear but it 
seems that large doses cause a great elevation of pulmonary blood pressure 
and, in toxic doses, pulmonary' oedema. Shrinkage of the spleen with 
mobilization of the splenic blood lake is another effect. The aggregate effect 
of all these actions is to effect a redistribution of blood to provide an ample 
supply to heart and voluntary muscle in preparation for emergency activity. 

Effect on bronchial muscle. — ^Adrenaline inhibits the tonus of bronchial 
muscle causing a widening of the air passages. 

Effect on the alimentary tract. — The general effect is to cause inhibition of 
peristalsis with a tendency to relax spasm. 

Other actions. — Glycogenolysis rvith elevation of blood sugar and even 
glycosuria is a useful action. Adrenaline causes a mysterious elevation of the 
metabolic rate. On the eye it acts as a mydriatic but does not elevate intra- 
ocular tension. Stimulation is the principal respiratory' effect in man. 
Marked inhibition of tonus in the muscle wall of the urinary' bladder may 
make the act of micturition difficult and inconclusive. 

ABSORPTION AND FATE OF ADRENALINE IN THE BODY 
Adrenaline is stable in weak acids but in neutral or alkaline solution it is 
readily oxidized to a pink indole compound. Little absorption occurs from 
oral doses, although even by this route an appreciable effect can be obtained 
from doses of the order of 15 mg. given in acid solution and stabilized with 
glycine. As already noted, its absorption from hypodermic, and to a less 
extent from intramuscular, injection is very slow because of its intense local 
vasoconstrictor effect; nevertheless, this is by far the best route of 
administration, as the action is prolonged and some protection against an 
excessive dose is secured. Subcutaneous administration in oily solution is 
used to prolong the action. It disappears rapidly from the blood stream due 
to cellular fixation where it is quickly inactivated by enzyme action. Person- 
allv, I have been much impressed with how easy it is to administer adrenaline 
intravenously in very dilute solution (1:100,000) at a rate insufficient to 
produce any appreciable response, whereas an increase of infusion rate by 
a fraction of a millilitre a minute may be sufficient to produce effects— a 
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sharpness of end point reminiscent of an iii vitro chemical titration. Small 
quantities of an ester of adrenaline appear in the urine. 

As would be expected from a substance in constant physiological activitj' 
the response to repeated doses in no way diminishes the reaction; indeed, 
if given at short enough intervals, summation occurs. Adrenaline is in- 
capable of acting as an antigen. 

OTHER SYMPATHOMIMETIC AMINES IN GENERAL USE 
The closer the molecular configuration is to that of adrenaline the closer is 
the similarity in pharmacological action. In listing the more important of 
the amines the sequence is based on increasing divergence from the chemical 
structure of adrenaline. 

Nor-adrenaline . — This compound has no practical therapeutic differences 
from adrenaline; it is, however, of considerable fundamental interest as it 
may be formed normally at certain sympathetic nerv'e endings and may, in ' 
fact, be identical with “sympathin E” and “liver sympathin”. 

Epniue was one of the earliest analogues to be synthesized. It possesses 
about one-tenth of the pressor activity of adrenaline but is more stable, 
and solutions can be steiffized by boiling rvithout loss of actirity. 

hopTopyUnor-adrenaliiie has approximately ten times greater power than 
adrenaline to relax bronchospasm, much less effect on the circulatoiy 
s5'stem, and is free from any stimulant effect on the central nervous system. 
The following preparations not possessing the catechol molecular con- 
figuration are more stable, permitting of effective oral administration and 
prolonging the action. 

Paredrine . — In respect of pressor effect this product is intermediate in 
action between adrenaline and ephedrine; no appreciable influence is exerted 
on the central nerv'ous system and it has little effect as a bronchodilator. 

Pholedrine resembles adrenaline in its low toxic effect on the heart and 
ephedrine in its prolonged action. It has a marked capacity for restoring 
blood pressure depressed by surgical shock and in this respect is regarded 
as one of the most tractable of the sympathomimetic amines. 

Ephedrine . — This is one of the most widely used members of this group. 
Although originally isolated in 1887 from the plant Ephedra equisitana (Ma 
Huang), and therefore preceding by some eight years the discovery of 
adrenaKne, ft is only since 1924 that it has achieved wide recognition. It is 
now almost exclusively of synthetic origin. Its great merit lies in its suit- 
ability for oral administration and its relatively protracted action. Its action 
is very similar to that of adrenaline except that it e.xerts a pronounced 
stimulating action on the central nervous system, insomnia being the most 
troublesome minor toxic reaction; in susceptible subjects it may produce a 
mild aiLxfety state. It has recently been discovered that ephedrine e.xerts a 
local anffisthetic effect. Injected intrathecally it is also capable of producing 
anaesthesia, and a surgical operation has actually been performed with no 
other anaesthetic than 50 mg. of ephedrine. This effect appears to be quite 
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independent of any vasopressor effect, and it sheds a new light on its well- 
known capacity to potentiate the anaesthetic action of the cocaine alkaloids. 
One of the mechanisms whereby ephedrine exerts its action is in virtue of 
its capacity to act as a substrate competitor for an enzyme which destroys 
adrenaline, thus rendering the organism more sensitive to adrenaline, 
whether released from the adrenal medulla or locally at nerve endings. 
Ephedrine is excreted unchanged in the urine. 

Aviphetamine (benzedrine) is volatile and is therefore peculiarly suitable 
for exerting a A'asoconstrictive action on the nasal mucosa, thus reducing the 
turgescence of infective or allergic inflammation. As the sulphate it is suitable 
for oral administration, when it exerts a comparatively powerful cerebral 
stimulant effect which renders the subject insensible to fatigue, alert and 
capable of prolonged mental effort which, however, does not extend to the 
liighest integratiA'e effort such as is necessary in advanced mathematical 
problems. Appetite is inhibited. It has a medullary stimulant effect superior 
to nikethamide in its capacity to antagonize narcotic poisoning. Relaxation 
of gastro-intestinal tonus is produced, but it is useless for bronchial re- 
laxation; indeed, there is some evidence that it constricts bronchial muscle. 

Methedrine has similar actions. 

THERAPEUTIC USES OF THE SYMPATHOMIMETIC AMINES 

The cardiovascular system , — The powerful vasopressor effect of the group 
finds application in aaite circulatory collapse such as is associated with 
surgical shock; the effects are somewhat ephemeral, however, and must 
rapidly be followed by other measures, such as transfusion, which aim at 
restoring the blood volume. For this purpose the amines with less transitory 
action are superior to adrenaline. 

The prevention or correction of the hypotension that may complicate 
spinal aneesthesia provides a much more satisfactory opportunity for these 
drugs. Paredrine, in lo mg. doses intramuscularly, and pholedrine in the 
same dosage by the same route, have each a satisfactoty effect. In spinal 
anaesthesia, ephedrine hydrochloride is widety used to combat hypotension 
and is most valuable Avhen given intravenously in doses of about 50 mg. 

In aatte arrest of the previously healthy heart, such as may occur in 
accidental asphyoda or during operations under general anaesthesia, 
adrenaline injected directly into the cavity of the heart or, better still, into 
the ventricular wall, has for long been credited with the capacity to restore 
cardiac rhythm: 0.5 to i mg. (0.5 to i ml. of 1:1000 solution) introduced 
through a long thin needle inserted into the heart at the inner end of the 
4th left interspace. If possible, cardiac massage should also be performed. 

Ephedrine sulphate, in 30 mg. doses orally thrice daily, is often beneficial 
in heart block: it improves conduction in the A-V bundle and stops Adams- 
Stokes’ attacks when these are due to intermittent A-V dissociation. None 
of the other amines is commonly used for these direct cardiac effects. 

Zocal vasadar effects— The intense local vasoconstricti\'e effect of 
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adrenaHne and like substances is of great value in local anaesthesia, both in- 
filtrative and regional, in that it delays the absorption of the procaine, thus 
enhancing and prolonging its local anaesthetic effect and diminishing the 
chances of any toxic action. "S^Tien used to infiltrate the tissues the addition 
of a sympathomimetic amine results in a comparatively bloodless field. In 
generi, there is no good reason for employing any other substance than 
adrenaline for this purpose. 

Another local vascular effect which is of clinical value is the shrinkage of 
congested nasal mucosa, as in coryza, allergic rhinitis, or as part of the 
induction of topical ansesthesia for nasal surgery. Adrenaline itself is rather 
too powerful for this purpose in that the vasoconstriction may be so severe 
and protracted as to result in ischaemic tissue damage. Ephedrine in a i to 
3 per cent, solution is useful for this purpose. Paredrine may also be used. 

There is a wide range of proprietory products, too numerous for individual 
mention, in which one or other of these agents is conveyed by an oily or 
isotonic buffered vehicle and applied either by a dropper or atomizer. The 
oily preparations have the disadvantage that they have been knowm to set 
up a lipoid pneumonia. Amphetamine, being volatile, is useful in reducing 
nasal congestion and the benzedrine inhalant is much used to palliate the 
discomfort of coryza. However, if more than two inhalations per hour are 
taken, unpleasant effects such as mydriasis, diyness of the mouth, mental 
tension and insomnia may occur. 

Bronchodilatory action. — The sympathomimetic amines are the most 
effective agents in overcoming the bronchoconstriction due to hyper- 
sensitivity states such as asthma. The effect is largelv due to relaxation of 
bronchial muscle and also to the correction of mucosal congestion. For a 
quick action, adrenaline by injection is the most effective, but ephedrine 
orally, in 30 to 60 mg. doses, exerts a more protracted effect although some 
degree of tolerance necessitating an increase of dose is readily produced. 
Neo-epinine, in 20 mg. doses, is readily absorbed from underneath the 
tongue and is an effective bronchodilator. 

Cutaneous hypersensitivity reacttons.Snch dermal allergic reactions as 
occur m serum sickness, urticaria, and angioneurotic oedema can be more 
or less favourably influenced by several of the sympathomimetic amines, 
particularly adrenaline and ephedrine. How they act is not clearly under- 
stood, although their effect may well be due to local vasoconstriction, thus 
counteracting the vasodilatation of histamine which seems to be an active 
agent in these pathological reactions. 

Stimulation of the central nervous system. — An effect of this nature is 
minimal with adrenaline and the amines closest to it in structure, but be- 
comes pronounced with ephedrine and is the predominant effect of amphet- 
amine. There seems to be a certain reciprocity bettveen vasopressor and 
central excitant actions, ranging from adrenaline at one extreme to amphet- 
amine at the other. Another curious feature is that whereas the Isvo com- 
pounds of adrenaline and its close analogues are more active, in the case of 
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amphetamine the greater activity is displa3"ed by the dextro compounds 
(amphetamine B.P; is a d-l mixture). 

During the late war amphetamine (20 mg.) was emploj'ed in healthy 
subjects to diminish fatigue and increase mental alertness, although such 
advantage is at the expense of subsequent enhanced fatigue. 

In psychiatric disorders amphetamine sulphate is much used. Narcolepsy 
may be entirely controlled by 2.5 to 10 mg. up to four times a day. A similar 
dosage may be useful in the symptomatic treatment of depressive states, 
whilst in the alcoholic it may alleviate the “hang-over” state and counteract 
the depression of enforced abstention. 

Amphetamine is probably the most useful of the drugs used in the treai- 
ment of obesity in that it diminishes appetite and has the less important 
effect of causing a slight increase in metabolic rate, although its continued 
use in this and other conditions may result in some nausea, abdominal 
cramps and irregularity of bowel action. 

Action on the ' urinary bladder . — The capacity of ephedrine to relax 
vesical muscle tonus, thus rendering less insistent the desire to micturate, 
is employed in nocturnal enuresis. Its action, is, of course, purely palliative 
and on its cessation relapse occurs. 

Although the study of the many varieties of sympathomimetic amines 
has been a brilliant chapter in the correlation of molecular structure and 
pharmacological action, in routine practice there is no clear evidence of the 
superiority of any amines other than the “big three" — adrenaline, ephedrine 
and amphetamine. 

ANTAGONISM 

Certain substances, such as ergotoxine, ergotamine and yohimbine, have 
long been known to antagonize some adrenergic effects, particularly the 
stimulating actions. This activity probably depends upon the structural 
similarity of these drugs to adrenaline, enabling them to compete success- 
fully' for attachment to the cellular receptors. A hydrogenated form — 
dehydroergocornine — of the four constituent alkaloids of ergotoxine 
promises to be particularly useful as a sympathicolytic agent (Goetz, 1949)- 

Fourneau and Bovet in France have recently developed a group of com- 
pounds which, although they resemble the sympathetic amines less closely', 
probably block adrenaline in a similar fashion. Dibenamine is representative 
of this group, and one of its striking actions is the prolonged antagonism 
(three to four days) of the x'asopressor effect of adrenaline. There are 
obvious therapeutic possibilities in this action, but certain toxic effects 
necessitate further research. 


References 

Gaddum, J. H. (1948); “Phamiacologj-”, 3rd edition, London, p. 199. 
Goetz, R. H. (sg4g): Lcyrct, i, sto.^ 

r'linn T H (low): Bnt. mod. J., It, 214. 

Tainter, M.’L (1941):^- 




REVISION CORNER 

THE ESTIMATION OF HiEMOGLOBIN 

It is necessary- to emphasize at once that accuracy in hemoglobin estimations can 
only be achieved by meticulous care in the dilution of the blood. With the small 
quantities of blood usually used, faulty technique may cause errors of xo per cent. 
From a freely floxving source, the pipette should be filled to the mark, without 
including bubbles, the tip carefully xviped clean, and the blood rinsed into the 
diluent. Overfilling of the pipette xvill cause high results by the addition of blood 
clinging in the bore above the graduation. 

A number of haemoglobin derivatives have been recommended, but King et al. 
(1948a) have shown that there is little to choose between the common ones. The 
making of the solution is, however, only one part of the estimation; the maintenance 
of a suitable standard and their mutual comparison are equally important. A few of 
the most common methods will be discussed from this point of x'iew. 

THE HALD.XNE METHOD 

The test solution of carboxyha;mogIobin is readily made if coal gas is available. 
Standard tubes calibrated by the National Physical Laboratory’ are obtainable and 
are permanent for years if kept cool and in the dark; moreover, they may be re- 
calibrated at any time. Conditions for matching are not good and the possible errors 
(which are at least + 10 per cent.) have been exhaustively discussed (e.g. Macfarlane, 
1945). During matching the positions of test and standard should be continually 
interchanged and txvo values should be noted: when the test is just perceptibly 
darker, and just lighter, than the standard. The average of these values is the 
hsmoglobin concentration. 

Conversion into absolute values should be done by the relationship 100 per 
cent. Haldane = 14.8 g. Hb/too ml. as determined by King et a!. (1947). 

THE SAHU METHOD 

1 here are two main difficulties in this method. The first is the continuous deepening 
of colour in the test solution over a period of several hours at room temperature, 
which makes it necessary always to match at a given time after mixing. The other 
difficulty is the standard, xvhich is often a brown glass or gelatin. Some of these do 
not provide a good match for the test, some are of dubious permanence, whilst 
many give values xvhich are not in accord with modem detemrinations. Tests have 
shown (Macfarlane et al., 1948) that even when using a single instrument the 
results are not as reproducible as those of the Haldane method. 

THE Al.R.C. GREY WEDGE PHOTOMETER 

This is a new visual instrument described by King (1947) w’hich may be used by 
daylight or with an electric light attached (manufactured by Keeler Optical Products, 
Ltd., and sponsored by the Medical Research Council). Two separate light paths 
traverse the instrument, in one is placed a square section glass cell containing the 
blood pigment, whilst the other path passes through a segment of an annular grey 
wedge. This may be rotated so that the density of grey is varied. The two beams of 
light illuminate the halves of an optical field, which is observed through an eye- 
piece containing a green light filter. In use, the wedge is rotated until the tw'o halves 
of the field match, the result is then read from a scale attached to the wedge and 
calibrated directly in Haldane percentage. Although the wedge is calibrated in this 
way, the substitution of other filters enables the photometer to be used for other 
colorimetric estimations, such as blood sugar and blood urea. 
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The pigment which is used is oxyhaemoglobin, since the difficulty of maintaining 
a standard is overcome by utilizing the standard properties of the grey wedge. 
Oxyhaemoglofain is the simplest derivative to prepare, being made by simple dilution 
of blood with a weak solution of ammonia. Moreover, several investigations (King 
ei al., 1948a; Bell el al., 1945) have shown that it is capable of giving accurate results. 

The field conditions for matching in this instrument are good, and it gives 
accurate and consistent results (King, Wootton, et al., t948b), the average errors J 
being about one-third of those of Haldane estimations. 

PHOTO-FXtCTniC COLORIiMETKRS 

No excuse is needed for including this section since these instruments have recently 
become cheaper, more readily available and more robust, and they are, rapidly 
establishing a place in every clinical laboratory. Since a definite scale reading is 
obtained with a given solution, there is a natural tendency to “calibrate” the instni- 
ment by establishing a relationship between scale reading and hrcmoglobin, hence- 
forth using this relationship to determine hajmoglobin directly and without reference 
to any standard. Considerable experience has convinced us that this practice is 
unsafe, and that such a relationship is liable to show changes if the calibration is 
repeated at intervals. These remarks apply also to instruments which arc supplied 
ready “calibrated”. 

The only safe method is to use these instruments merely as accurate comparators 
of test and standard solutions which have closely similar absorption spectra. Altera- 
tions in the instrument will then affect test and standard alike. Two suitable methods 
are recommended: — 

(1) Alkaline hasmatin (Clegg and King, 1942), using the permanent inorganic salt 
solution devised by Gibson and Harrison (194s) as standard. The spectrum of this 
solution closely matches that of the alkaline hsmatin test. 

(2) Cyanhsematin (King and Gilchrist, 1947), using a cyanide solution of crystalline 
hsmin as standard. Results show' that this method is the most accurate of all the 
colorimetric estimations tested.* 

* Descriptive pamphlets setting out these methods in full can be obtained from British 
Drug Houses Ltd., who also supply the Gibson-Harrison standard and crystalline hicmin 
suitable for the cyanhwmatin standard. 

I. D. P. Wootton, m.b., B.chir. 
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THE USE AND ABUSE OF CALCIUM 

Calcium salts have a wide range of therapeutic applications. Some of these are 
rational and successful, others have no definite scientific sanction and arc of doubtful 

030 ^ * 

Dietary requirements . — The recommended daily allowance of calcium for children 
is I g., rising to 1.4 g- for adolescents; that for adults is a little less than i g., but 
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1. 5 to 2 g. is necessary m pregnancy and lactation. The best dietary sojrce is milk, 
of ■which one-and-a-half pints provide i g. For optimum growth and for the for- 
mation of good teeth in children, and for the protection of the maternal bones and 
teeth against the derr,ands of the fcetus and of milk production, ample intake of 
calcium and vitamin D must be assured. 

PREPARATIONS and administration 

The chief calcium salts and preparations in the B.P. are; calcium chloride, to to 30 
grains (0.65 to 2 o g.); calcium carbonate, calcium lactate, calcium gluconate, each 
15 to 60 grains (i to 4 g.); calcium mandelate, 30 to 60 grains (2 to 4 g.); injection 
of calcitim gluconate (to per cent ), to to 20 ml , intravenousK or intramuscularly. 
There are also 5-grain (o 32 g ) tablets of calcium lactate (m this dosage a convenient 
placebo). 

Fcr oral admuasirntioii, to increase calcium intake, calcium lactate (13.6 per cent. 
Ca) and calcium gluconate (9 per cent Ca) are well tolerated and readily absorbed. 
Calcium chloride is liable to cause nausea and vomiting; it is much too irritant to 
be given intramuscularly and e-etravasation during intravenous administration may 
cause necrosis and ulceration 

For parenteral use injection of calcium gluconate is much to be preferred; intra- 
muscular injection is usually well tolerated (although necrosis of muscle has been 
reported after massive doses given to infants). When given intravenously the rate 
must he slow — at least 5 minutes for 10 ml. — and the injection should be stopped 
at once if the patient complains of flushing, or a sensation of heat in the tongue or 
discomfort in the chest. If used at all in the digitalized patient, parenteral calcium 
preparations demand great care in administration, or synergism mav cause serious 
totic effects (sometimes fatal). 

Oral administration of calcium (dietary or medicinal) should be accompanied 
fay adequate t itamin D. Tw o teasponsful of cod-Uver oil, one teaspoonful of the cod- 
liver oil compound of the Ministry of Food, or suitable propnetary capsules can 
provide the daily intake of Soo units which suffices for prophvlactic dosage for all 
normal children and all adults 

DEFECTIVE CALCIFICATION 

In the prophylaxis and treatment of nchets and osteonialacta vitamin D in adequate 
dosage should be combined with ample calcium in the diet (milk and milk products). 
If in osteomalacia sufficient milk is not available or tolerated, medicmal calcium is 
indicated in doses up to 120 grains (8 g ) of calcium lactate or gluconate three times 
dailj. In treating rickets, supplementing the diet with calcium gluconate has 
been advised to prevent the occurrence of tetany which may follow the rapid 
utilization of body calcium for calcification 

Diseases which may secondarily give rise to rarefaction of bone, such as steator- 
fhoea, hyperparathyroidism, hyperthyroidism, require, in addition to the specific 
treatment of the disease, adequate calcium and vitamm D intake In hyperthyroidism 
the daily calcium requirement may be twice the normal or more, and this should be 
supplied to patients on medical treatment or m the pre- and post-operativ’e phases 
of surgical treatment 

Rheumatoid arthritis and osteitis doormans (Paget’s disease) also are associated 
with a negative calcium balance and undue loss of bone calcium. Adequate calcium 
and vitamin D intake should be ensured but there is no clinical evidence that very 
large doses of either or both are of special benefit. Senile osteoporosis shovvs no 
radiological improvement after increased calcium and vitamm D sufficient to 
produce a positiv e calcium balance, prophylaxis throughout earlier life is probably 
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the only satisfactory treatment. In bone diseases with grossly disturbed ossification 
of unknown etiology, such as osteogenesis imperfecta, large doses of calcium and 
vitamin D are ineffective. 

TETANY 

Acute tetany associated with a low serum calcium level may occur with rkheU or 
in lactation, in steatorrhcea, in hypoparathyroidism, and in ureemia. For severe 
symptoms the immediate specific treatment is by injection of calcium gluconate 
(to to 20 ml.) intravenously (slowly), or intramuscularlj', or both; the injection 
may be repeated in a few hours. Calcium chloride orally (or ammonium chloride) 
has a slower effect in raising the serum calcium which is due to the acidosis produced. 

Chronic tetany, as in hypoparathyroidism, is treated by a moderate intake of 
dietary calcium supplemented by calcium lactate or gluconate, 240 grains (16 g.) 
or more, daily. This may further have to be accompanied by massive doses of 
vitamin D (50,000 units or more, daily, as calciferol). Careful supendsion of the 
patient is required to avoid toxic effects, which may include metastatic calcification 
of arteries and kidneys. The biochemical control is by a simple test of urine samples 
for calcium excretion and by serum calcium estimations. 

Alkalotic tetany due to vomiting seldom requires parenteral calcium administration 
but responds to treatment of the salt depletion state by saline fluids. Tetany due 
to excessive doses of alkali requires cessation of the drug and ample saline fluid 
administration. The tetany of hypen'entilation alkalosis, seen in hysterical over- 
breathing, is stopped by inhalation of air containing 5 per cent, of carbon dioxide, 
and thereafter sedatives and psychiatric management of the patient are necessary. 

TOXIC CONDITIONS 

In acute lead poisoning, especially with severe abdominal colic, intravenous calcium 
gluconate is indicated to aid removal of lead from the blood by deposition in the 
bones; the injection may need to be repeated four-hourly. If symptoms are less 
urgent, the intramuscular route may suffice, or even oral administration (60 grams 
[4 g.] t.d.s.). A high calcium intake is an important prophylactic measure which 
reduces lead absorption. 

Calcium compounds have also been used as antidotes in poisoning with oxalates, 
fluorides, cadmium, and carbon tetrachloride. In overdosage with parenteral 
magnesium sulphate (in treating eclampsia) intravenous calcium is indicated as 
the pharmacological antagonist. The reported beneficial actions of parenteral 
calcium gluconate in hepatitis and in eclampsia have not been confirmed clinically. 

GASTKO-INTESTINAL SYMPTOMS 

Calcium carbonate, e.g. 15-grain doses (i g.), has been used as an antacid, alone or 
in suitable proportion (such as i:r) with magnesium compounds to neutralize the 
purgative effect of the latter. In aromatic powder of chalk (B.P.), 10 to 60 grains 
(0.65 to 4 g.), and chalk mixture (B.P.C.), i to i fluid ounce (14.2 to 28.4 ml.), the 
chalk is used for the symptomatic relief of diarrhoea, often as vehicle and adjuvant 
to opium preparations. For antispasmodic action in intestinal and biliary colic 
parenteral calcium gluconate has been reported effective. 

UniNARV THACT DISORDER.^ 

Calcium chloride, 15 to 30 grains (i to 2 g.), orally, acts as a diuretic and causes 
acidification of the urine. Calcium mandeliitc has a similar action and also causes 
excretion of mandelic acid which is effective in the treatment of some chronic 
urinary infections which have failed to respond to sulphonnmidcs. Fluid restriction 
is required and the urine must be kept very ac.d CpH less tlian 5.3, confirmed by 
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repeated tests with indicators). Calcium mandelate (50 grains [3.3 g.]), four times 
daily) may suffice to give the required acidity; if not, it must be supplemented by 
small doses of calcium chloride, or more commonly ammonium chloride. 

Parenteral calcium gluconate has been stated to relieve rftiol co!ic; it is also used 
in treating acute epididymitis 

VASCULAR AND ALLERGIC CONDITIONS 

Although calcium ions are essential for normal clotting of blood, deficiency of these 
is seldom, if ever, a factor in haemorrhage encountered clinically. The few apparent 
successes from the administration of calcium in haemoptysis and epistaxis should be 
regarded as coincidental. By promoting assimilation of iron, calcium may assist 
in recovery from antemia following hicmorrhagc. In purpura hesmorrhagica and in 
heemophilia calcium is useless. 

In various exudative and allergic conditions in which undue capillary permeabilitj’ 
may be present, calcium compounds have been used therapeutically but on rather 
dubious scientific evidence and with, at best, inconstant results. The most common 
of these is chilblains, which have been treated with oral calcium lactate, 30 to 60 grains 
(2 to 4 g.) Ld.s., and vitamin D, or even by parenteral calcium gluconate. Many 
cases show no improvement but a few appear to be notably relieved. Serum sickness, 
especially with skin eruptions, urticaria and purpuras with allergic concomitants 
have also been treated with similar results. 

TUBERCULOSIS 

There is no indication for supplementary calcium in pulmonary tuberculosis, but the 
diet should be adequate m calcium as in all other respects. The favourable results 
from the treatment of lupus vulgaris by massive daily doses of vitamin D are achieved 
without any more calcium than is provided by an adequate diet. 

In intestinal tuberculosis, the diarrhoea, colic and tenesmus are relieved by paren- 
teral and oral calcium administration. 

J. W. Chambers, m.b., b.sc. 

NOTES AND QUERIES 

\enules from the underljing deep arteries. 
Excessive fat, however, is not always a part of 
the picture, when factor (i) may be said to operate 
alone Nicotinic acid is of no value m this con- 
dition and the same may be said of vitamin K. 
On the other hand, wearing fleece-lined boots 
and warm stodungs in cold weather mitigates 
to a certain degree. Etythrocyanosis cruruin 
tends to disappear in adult hfe but unfortunately 
permanent enlargement of the smallest veins in 
the area concerned is a not uncommon sequel. 
Nicotinic acid may be helpful for the chilblains, 
but warm covering and plenty of exercise are 
better remedies 

G B. Dow'LtNG, M D., F.R C.P. 

fV inter Resort for F asomotor dis- 
turbance 

Query. — patient of name, aged sixty -eight, 
has diabetes raelhtus requinng about 50 units 
of insulin a day. He has emphysema with recur- 
rent respiratory catarrh, and a blood pressure 


Erythrocyanosis Crurum 

Query. — I should be grateful for >our advice 
m the follow, mg case The patient is a young 
girl in good general health, but subject to chil- 
blains. In addition, the lower third of the back 
of the legs becomes deeply c>anosed m cold 
weather. The chilblains disappear with the 
advent of warmer weather, but the disfigurmg 
pu^Ie patches remam throughout the summer 
Is it likely that admmistration of nicotinic acid 
or menaphthone, or exposure to ultra-Aiolet 
rays, would pro\e beneficial* 

Reply — Erythrocjanosis crurum puellarum, 
which has also been called silk stocking disease, 
IS one of the conditions included under the 
broad headmg “pemiosis^* It is usually seen 
in girls wnth some excess of adipose tissue on the 
legs, and the factors m such are (i) a consti- 
tutional susceptibility to cold m wrhich the 
smallest arterioles contract readily on exposure 
and do not readily relax on warming; (2) the 
excess of fat which insulates the peripheral 
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of about 170/92. There is no pulsation in the 
dorsalis pedis or posterior tibial arteries, and 
he has absent ankle jerks and impaired touch 
sense in his feet. In the cold weather he gets 
unhealthy looking shallow ulcers over some of 
the bony prominences of his feet, and I have 
several times been obliged to put him to bed 
on this account. In the same season his chest is 
troublesome. In the warmer months he has few 
symptoms. He ought, I feel, to spend the 
coldest season out of this country, and although 
not rich he could afford to live quietly abroad 
during the winter. Can you advise me to what 
suitable areas he could go, free from currency 
restrictions; or refer me to any article or other 
source of information? 

Reply. — Although the ulceration is mainly due 
to degenerative changes in the nervous and 
vascular systems incidental to diabetes, vaso- 
motor disturbances also play a part, as is evi- 
dent from the influence of cold weather. For 
this reason, considerable benefit might be 
expected from residence during the winter in 
a warm dry climate, and I consider Assouan 
(Upper Egypt) the most desirable that I have 
ever experienced between the months of 
October to March, by which time return to this 
countrj' could reasonably be appropriate. 
Incidentally, this climate would be most advan- 
tageous for the respiratory conditions. Madeira, 
the Canaries and the Azores are also suitable, 
but my first choice would be Assouan if the 
longer journey can be undertaken. 

Sir Adolphe Abrahams, o.d.e., m.d., p.r.c.p. 


Cupralein ui -the Treatment of Tri- 
geminal Neuralgia 

Query. — Can you gi^’e me any information on 
the use of cupralein in the treatment of tri- 
geminal neuralgia? 


Reply. — Cuproallyl-thiourea-sodium-benzoate 
is now being used in the treatment of trigeminal 
neuralgia. It is manufactured in America under 
the trade name of cupralein and in this country 
under the trade name of cuprelone (Bayer). 


It is at present undergoing therapeutic trials, 
and preliminary reports suggest that it is of some 
value. Campbell {Lancet, 1948, ii, 690) gave it to 
tliirteen patients, with alleviation of pain in ten. 
Of these ten, at least one had remained free of 
pain for a year. My own very limited e,\pericncc 
has, however, been less encouraging. It is given 
intravenously in doses of 5 ° or 1°° roK- sterile 
water or saline. In some cases a single injection 
is'all that is required. Others may need as much 
as Soo mg. over a period of six weeks. In these 
doses toxic effects arc unlikely. Mith larger 
quantities renal damage or leucopcnia are pos- 


sible complications. It is as yet too early to sjy 
what place it will eventually take in the treatment 
of trigeminal neuralgia. But, even if it has to give 
way later to the tried remedies of injection and 
root section, it is relatively harmless and worth 
trying. 

S. Prichard, m.C., m.d., m.ii.c.p. 


Toxecmic Albuminuria and Pregnancy 

Query. — In a patient with a history of toxismic 
albuminuria of pregnancy, on what criteria 
other than normal blood pressure and no 
albuminuria can it be decided that it is safe for 
the patient to go through a further pregnane)? 
Reply. — It is not clear from the question 
whether the patient is now pregnant again or 
whether she merely wishes to know if it would 
be safe for her to become pregnant in the future 
If pregnant, she has probably sought advice B 
soon as she realized that she was pregnant. 1 
her blood pressure remains normal and thr 
urine albumin-free, the pregnancy can safely 
allowed to continue. The blood pressure shou 
be taken and the urine tested every month imti 
the twenty-eighth week, then every fortnigd 
until the thirty-sixth week, and then wceWy 
until she goes into labour. If the blood pressure 
rises or oedema occurs she should be confined to 
bed until the oedema subsides and the blood 
pressure returns to normal. If albumin , 

in the urine, specialist advice should be soug | 
as termination of the pregnancy may require j 
consideration. ., 

If the patient is not yet pregnant, but wou 
endeav'our to become so if pregnancy' were not 
contraindicated, further investigation is 
visable. The blood urea should be ascertained. 

A catheter specimen of urine should be c.v-. 
ainined for casts. Tests of renal function-" 
water concentration, urea clearance and urw 
concentration tests — should be carried out. R 
these are satisfactory, pregnancy is permissible, 
but strict antenatal supervision would be 
essential. 

.■\nthonv \V. Puruie, f.r.f.I’.s., m.R.c.o.c. 

Thorium-X Therapy in Tinea Unguium 

Query. — I shall be grateful for any informatfon 
you can give me on the use of thorium-X •" 
the treatment of ringworm of the nails. 

Reply. — Thorium-X is of no value in treating 
ringworm of the nails. Irradiation does not des- 
troy fungus unless a V'ery large dose is used; its 
action in treating ringworm of the scalp depends 
upon the epilatory effect and not upon any 
direct influence on the fungus. 

F. 1*. IIellieii, i-'.u.c.p. 
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The Treatment oj Obesity 

As a result of their experience in the tteattnent 
of 299 cases of obesity, D. Adletsberg and AI. E. 
Mayer {Jmtmal of Clinical Endocrinology, March 
1949, 9, 27s) are of the opinion that in the 
^majotity of cases as satisfactory results are 
obtained with a low calorie diet (1200 cal.) as 
with a low calorie diet combined with thyroid 
. or with amphetamine. In assessing the value of 
; any form of treatment of obesity emphasis is 

- laid upon the necessity for differentiating 
. between the short-term effect and the long- 
. term results. Irrespective of the form of treat- 
ment, best results were obtained in the first 

■ one or ttvo months of treatment. During this 

- period dietetic control alone was better than 
diet plus thyroid, but not quite as good as diet 

■' plus amphetamine. On the other hand, the 
initial effect of amphetamine gradually wore off, 
and to maintain a fall in weight larger doses had 
to be given. This induced unpleasant side- 
effects in some patients, such as dry mouth, 
e halitosis and addiction. In two instances amphe- 
i tamine poisoning occurred. The long-term 
'> results with diet alone compared favourably 
with those obtained with diet plus amphetamine. 

It is concluded that “amphetamine preparations 
e should not be dispensed and refilled without a 
*: physician’s prescription. These drugs should 
5 ' not be used routinely in the treatment of obesity. 

} Patients to whom they are administered should 
be closely observed". 

Decamethojtium Iodide in Ancesthesia 

I A REPORT on preliminary trials rvith decame- 
^ thonium iodide (faistrimethylammonium decane 
r, diiodide) in antesthesia as a substitute for 
^ d-tubocurarine is given by G. Organe (Lancei, 
j; 7> 1949, i , 773). In light surgical anses- 
thesia a single intravenous injection of 3 mg. 
decamethonium iodide producer! good muscular 
^ relaxation without undue depression of res- 
piration; thus, it is stated that this dose may be 
. taken as approximately equivalent to 15 mg. of 
d-tubocurarine chloride. Apnoea, lasting for ten 
to twenty minutes, followed an injection of 4-s 
mg. After the initial administration, further 
^ injections are made at intervals of ten to forty 
j minutes, dosage depending upon the preceding 
inten'al, e.g., after forty minutes a further 3 mg. 

^ will probably be necessary. The total dosage 
' employed was 1.5 to 10 mg. The action of the 
' drug on the respiratory system causes thoracic 
V and abdominal breathing to fail and recover 
together; there is no direct effect on the cardio- 
'' vascular system It is stated that "pentameth- 
onium iodide, in a dose ten times that of decame- 


thonium iodide, has proved an effective anti- 
dote. It produces n powerful block of autonomic 
ganglia in animals. . . . We have found its use 
unnecessarj' in nnajsthetic practice". This view 
on the antidotal value of pentamethonium 
iodide is not supported by .A. J. H. Hewer et al. 
{Ibid., May 14, p. 817), who state that owing to 
its autonomic blocking effect, which might be 
a contributory factor in operative shock, “the 
antagonist pentamethonium iodide has no use- 
ful place in anaesthetic practice’’. On the value of 
decamethonium iodide as a muscle relaxant in 
surgical ana;sthesia these authors, who used a 
somewhat different dosage — (i) initial dose 3-5 
mg. followed by 1 -3 mg. as required; (2) initial 
dose 1 mg. per 15 kg. body weight, followed by 
approximately one half to one-third of this 
amount; total dosage 3-15 mg. — state: “It is a 
satisfactory relaxing agent with a wide margin 
of safety, provided adequate pulmonary ven- 
tilation is maintained. Its effect is transient, but 
this is unimportant since repeated doses have 
no cumulative effects. There are no significant 
side-effects”. According to G. Organe {Ibid., 
May 7, p. 773) there were some postoperative 
reactions: vomiting, 25 per cent.; retention of 
urine, 9 per cent.; and lobar collapse in five 
patients. There was a reduced incidence of 
abdominal distension. The value of decame- 
thonium iodide in conjunction with thiopentone 
in patients undergoing electrically produced 
convulsions is recorded by D. L. Davies and 
.Aubrey Lewis {Ibid., May 7, p. 775), who state 
that it “proved safe, effective for this purpose, 
and without disagreeable side-effects”; and J. A. 
Hobson and F. Prescott {Ibid., May 14, p. 819): 
“Decamethonium iodide has all the advantages 
of other curarising drugs; the traumatic com- 
plications of convulsive therapy are avoided; 
there is no serious rise in blood pressure; and it 
enables convulsion therapy to be given to cer- 
tain patients in whom otherwise convulsions 
would be contraindicated. Decamethonium 
iodide is to be preferred to d-tubocurarine for 
this purpose, as it has no tendency to produce 
histamine-like reactions, and as the curarisation 
passes off more rapidly”. 

Perforated Adhesive Tape for Umbili- 
cal Hernia 

A REPORT of the results obtained in a series of 
100 infants with acquired xambilical hernia, 50 
of whom vs ere treated by application of adhesive 
tape with multiple perforations, and 50 as con- 
trols with standard non-perforated adhesive 
tape, is given by R, Cohen \American Joimial of 
Diseases of Childresi, July 1948, 76, 44). The 
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tape employed was 2 inches (5.08 cm.) in width, 
with multiple perforations J of an inch (0.32 cm.) 
in diameter, spaced at 4-inch (1.27 cm.) intervals. 
It was noted that the perforated adhesive tape 
allowed more surface ventilation and twentj' 
times more light to pass through; also the per- 
forated tape was lighter than the unperforated, 
and a lesser quantity was used. On remo\-aI of 
the perforated tape after seven to ten days the 
following points were noted: (a) Rows of dotted 
normal skin, i in diameter were present which 
were of assistance in re-taping; (b) there was 
50 per cent. less irritation of the skin with the 
perforated tape; (c) no bleeding orcurred, nor 
were there any pustulations or vesiculations 
present; (d) infants allergic to adhesive tape 
showed fewer areas of irritation with the per- 
forated tape; (e) the results in the control group 
treated with non-perforated tape were not as 
good as those treated with the perforated tape; 
(f) on removal of the perforated tape it n-as found 
that the area could be cleaned immediately and 
re-taped without loss of time or setbacks. It is 


patients with angina pectoris, distinct improve 
ment was noted in 140 cases, moderate improve- 
ment in 85 cases, and no effect in 25 cases. On' 
therapy was used in most cases, except when 
response was delayed or the case was severe 
For the treatment of individual attacks, liquii 
extract was given during the attack, relief bcini 
obtained in 70 per cent, of cases. In prolongs 
attacks intramuscular injections of too mj 
brought relief in a few minutes. It is st.ited tks 
“on the whole, the relief obtained was slowt 
than after trinitrin tablets”. Of the 50 patient 
with acute coronary thrombosis, 12 died durini 
the first or second week of treatment; the n 
mainder recovered. Khellin, in conjunction mt! 
morphine, was given in single doses of too mg 
continued daily for a period amrying from st 
weeks (o tliree months. Control and relief of tk 
anginal attacks were obtained. .A.mong 'h 
advantages claimed for khellin are: (a) no tort 
effects; (b) no habituation to the dmtr. v 
prolonged action. 


calculated that there was about 50 per cent, 
improvement with the use of multiple per- 
forated adhesive tape, as shown by fewer derma- 
tological lesions, compared with the use of 
standard non-perforated adhesive tape. 


Coronary Vasodilator Action oj Khellin 

Khellin, a ctystalline substance e.xtracted and 
isolated from the seeds of Ammi Visnaga, a 
plant which grows wild in the Eastern Mediter- 
ranean Countries and known in .Airabic as 


“khella”, decoctions from the seeds of which 
have been used as antispasmodics since ancient 
times, has been given clinical trial in 300 patients 
with coronary artery disease by G. X. Anrep, 
M. R. Kenawy, and G. S. Barsoum (American 
Heart Journal, April, 1949, 37. 53 r). The cases 
were div'ided into two groups: 250 patients with 
angina of effort or decubitus, and 50 patients 
with coronary thrombosis, with or without 
anginal attacks during the period of absolute 
recumbency. In order to eliminate any possible 
psychic element in the action of the drug, 
placebos were given in the form of injections or 
tablets containing no khellin, or else the dose 
of khellin was suddenly reduced without the 


patient’s knowledge. Khellin was administered 
in three ways: (a) as purified liquid extract 
containing 50 mg. of the active principle per 
ml., the dose being i to 2 ml. diluted in water, 
taken with meals; (b) as tablets containing 50 
mg khellin, one to two tablets after meals; (c) 
intramuscular injections in strength of 50 rng. 
per ml., 2 ml. being injected once or twice daily 
md during anginal attacks. The minimal 
effective dafly dosage of khelhn da. y "as calcu- 
lated as 2 mg. per kg. body weight. In the -5° 


Penicillin in Human Milk 

The concentration of penicillin in humaa atj 
following the intramuscular administration 0 
200,000 to 600,000 uruts of cr3’StalHnc poi“ 
Slum penicillin G in thirteen womea_ 
studied by R. Rozansky and A. Btzezin’ . 
(Journal of Laboratory am! Clinical 

.April 1949 , 34,497). Significant concen’rihot' 

of penicillin were found in the milk in tw ' 
cases. At the end of one hour the concentraW’ 
of penicillin r.inged from <0.03 to 0.36 ani 
per ml. It continued to rise until the fan'* 
hour after the injection, when the concentraiw. 
ranged from <0.03 to 0,96 unit per ml. 1 
concentration began to fall after six hours, a 
in the three cases in which the concentralW' 
was measured nine hours after the injection t ‘ 
figures were 0.03, 0.12, and 0.16 unit per w 
One patient, following an initial dose of 400,0® 
units of penicillin, was given 30,000 units 
muscularly every three hours, and in her tn 
concentration of penicillin in the milk rem.'un® 
at 0.48 unit per ml. for si.x hours. The levels c 
penicillin in the serum were also measured, a®' 
it was found that at the end of two hours th 
concentration in the milk was to to 15 per cen' 
of that in the scrum, whilst subsequently tk' 
milk concentration remained constant or to' 
and the serum level fell. 

Glycine in the Treatment of Peri 
■pheral J’ascular Disease 

O.v the basis of experimental evidence indicatiaj 
that glycine increases peripheral blood flow 
J. R. Gustafson and his colleagues (Surgers 
April 1949. =5, 530) .studied the effect of tlik 
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amino-acid in 35 patients with arteriosclerotic 
peripheral \"ascular disease, 13 with thrombo- 
angiitis obliterans, seven with Raynaud’s 
disease, and five with “miscellaneous vascular 
diseases with associated vasospasm”. The 


A 

J 


1 


glycine was given orally in doses of 20 g. ttvice 
or thrice daily. To disguise its sweet taste, it 
was taken with black coffee, lemon juice, or 
milk flavoured with bitter chocolate. There 
were no side-reactions from its use. Of the 33 
patients with arteriosclerotic vascular disease, 
the average age of this group being si.vty, 13 
obtained complete or marked relief, whilst 
eight obtained no relief at all. Of the 13 patients 
with thromboangiitis obliterans, eight were 
treated initially with tetraethylammonium salts 
and then given maintenance doses of glycine, 
and seven of these had remained asvTnptomatic 
for four to thirteen months. Five were treated 
with glycine alone and thej’ all showed sufficient 
improvement to be able to return to work. Of 
the seven patients with Raynaud’s disease, only 
one showed complete relief with glycine, whilst 
five showed some improvement. Two of the 
five patients in the miscellaneous vasospastic 
group showed “a dramatic response”. It is 
concluded that glycine is “a definite adjunct to 
the conservative treatment of peripheral vascular 
insufficiency” and that “it is inexpensive, can 
be taken orally, is completely safe and, theoretic- 
ally, could produce virtually constant vasodila- 
tation twent}’-four hours a day”. 


Rutin hi Toxamias of Pregnancy 

“Recent studies on hypertensive patients have 
shown that approximately 18 per cent, of them 
have an abnormal capillary fragility . . . hyper- 
tension of varying degrees is found in over 8 
■ per cent, of . . . pregnant patients”. Rutin, a 
rhatrmo-glucoside of quercetin, is a flavon 
derivative with a formula similar to hesperidin; 

, the latter has been shown to have a beneficial 
r action on abnormal capillary fragility'. Rutin is 
, stated by W. J. Dieckmann, Z. Akbasli and 
f G. T. Aragon {American Journal of Obstetrics 
^ and Gynecology, April, 1949, 57, 711) to be 
I preferable to hesperidin because “it is more 
effective in smaller doses and so far no toxic 
/ symptom has been noted in laboratory animals 
or in patients”. Following the estimation of 
> capillary fragility, using both positive and 
negative pressure tests, in 164 cases of toxremia 
t of pregnancy, in 33 per cent, of which increased 
-A, I capillary fragility was found, 13 pregnant women 
with abnormal capillary’ fragility were treated 
with rutin. The initial dosage was 20 mg. 
t.d.s., the fragility being determined at three 
It' weeks. If no improvement was found after the 
first three weeks the dose was doubled. After 
t return of the capillary fragility index to normal 


levels, a dosage of 20 mg. t.d.s. was maintained 
until delivery. It is stated that in pregnant 
hypertensive patients with abnormal capillary 
fragilitv, 60 mg. of rutin daily is insufficient; in 
almost every case the dose had to be increased 
to 120 mg. daily. No toxic symptoms were 
observed. A few patients received ascorbic acid 
in conjunction with rutin, although there was 
no evidence of any signs of vitamin C deficiency 
in toxxmias of pregnancy’. Twelve of the 
thirteen patients treated gave fair to good results; 
in the remaining case the condition worsened 
in spite of rutin therapy. 

In one case, that of a fort>'-tuo >car old \\oman in her 
eighth pregnancy, the blood pressure ranged from 1^8/84 
to 100/100, and at 27 weeks’ gestation the capillary 
fragility was markedly abnormal. She was given rutin, 
20 mg. t.d.s., increased two weeks later to 40 mg. t.d.s. 
At 31 weeks’ gestation capillari* resistance v.as normal 
and the nitin was reduced to 60 mg. daily. Ten days later 
both G<Jthlm and Hecht-Dalldorf tests were normal, and 
at 34 weeks the patient was delivered by Caisarean 
section of a 2.145 male infant. Rutin was stopped, and 
at sir to ten vieeks postpartum capillaty* fragility was 
abnormal with both tests. 

Calciferol in the Treatment of Psoriasis 

Using a dosage of 25,000 I.U. daily in children, 
and 50.02° I.U., at times increased to 100,000 
I.U., daily in adults, a series of 31 patients with 
psoriasis, mostly women and children, were 
treated with calciferol. The results are recorded 
by Theresa Kindler (Proceedings of the Royal 
Sodety of Medtane, March 1949, 42, 140). 
In 12 cases (chronic and generalized) the 
treatment resulted in almost complete dis- 
appearance of the eruption; in some cases there 
was a mild relapse within four weeks to three 
months which responded well to local treatment 
with mild ointment, with or without calciferol. 
Improvement, but with slower progress, was 
noted in 7 of the remaining cases; in 6 there 
was no response to treatment; in 3 cases the 
drug had to be stopped because of intolerance, 
and 2 patients defaulted. 

Penicillin-Vitamin C in Infective 
Endocarditis 

A COMBINED intravenous course of 360,000 
units daily of penicillin with v’itamin C (5000 
I.U. ev’ery’ iz hours in the same syringe as the 
penicillin) was given by L. Gibelli and L. 
Garello {Infonnatore Medico, 1948, ll, 253) to a 
24-year-old woman with infective endocarditis. 
Complete recov’ery resulted within twenty-one 
days. Two mi'Iion units of penicillin by itself 
had prev’iously been ineffective. Gibelli had 
already obtained 60 per cent, cures by’ this 
method {Folia Cardiologica, 1947, 6, 405). In 
vitro experiments to test these clinical results 
were inconclusiv’e, but the authors believe that 
the addition of v’itamin C does not alter the 
action of penicillin. 
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REVIEWS OF BOOKS 


Essentials of Ortliopccdics. By Philip Wiles, 
M.S., F.R.C.S., F.A.c.s. London: J. & A. 
Churchill Ltd., 1949. Pp. .\v and 486. 
Figures 365 and 7 plates in colour. 
Price 42r. 

This book is designed primarily to meet the 
needs of the general practitioner, the under- 
graduate, and the postgraduate who is beginning 
his surgical training. It attains its object. Verj- 
properly it opens with a chapter on the import- 
ant subject of postural defects. Although there 
may be criticism of details, the principles 
enunciated will be generally accepted. This 
chapter in particular should be read by those 
who are responsible for the care of children and 
adolescents. Views about the cause and treat- 
ment of sciatica have undergone radical changes 
in the last few years. The author deals with this 
subject fully and clearly, but perhaps tends to 
minimize the good effects of rest. The book is 
comprehensive, is written in an easy and 
interesting style, and successfully fills a gap in 
the literature of orthopajdic surgery. 


Softie Common Psychosomatic Manifesta- 
tions, By J. Barrie Murray, m.d., 
M.R.c.p. London: Oxford University 
Press, 1949. Pp. xii and loi. Price ’js. 6d. 
The title of this book is misleading, and per- 
haps a better indication of the autlior’s approach 
to his subject would be “The Effort Syndrome 
and other Psychosomatic Manifestations”. The 
author is to be congratulated on his clear presen- 
tation of the salient but varied features of the 
effort syndrome, and particularly on avoiding 
psychological jargon. As a result, this little 
book has an essentially clinical approach and 
makes pleasant reading. The final chapter on 
treatment offers some sound advice on the 
general principles that must be observed in 
dealing with psychosomatic disorders. 


Current Therapy 1949. Edited by Howard 
F. Conn, m.d. London and Phila- 
delphia: W. B. Saunders Company, 1949. 
Pp. .xxxii and 672. Price $05. 

Both the publishers and Editors of this book 
are to be congratulated on producing an 
authorative and up-to-date account of modem 
therapy. The Editors have wisely avoided 
“reviews of recent literature” and accounts of 
new drugs or methods of therapy that have not 
vet been subjected to controlled clinical trial 
and critical evaluation. Instead, they hav^rc- 
sented the latest st.andard methods of treatment 
in current use, and where opinions differ otcr 
the therapy of any specific disease or group of 


diseases alternative methods of treatment are 
presented. The book is conveniently compiled 
in sections which facilitate easy reference. It is 
particularly pleasing to see that treatment of 
the common cold has not been omitted (a fact 
which authors and editors of other books on 
medical treatment would do well to note). 
Subjects which are particularly well presented 
include essential hypertension, allergy, hyper- 
thjToidism, diabetes and ulcerative colitis. The 
book is one which will prove valuable not onli 
to practitioners but also to consultants. Them 
is a convenient and detailed inde.\- for quick 
reference. 

Modern Practice in Psychological Medicine. 
Edited by J. R. Rees, m.d. London: 
Buttenvorth & Co. (Publishers) Ltd,, 
1949. Pp. xii and 475 -L index. Price 50J. 
Twenty-nine experts have contributed to this 
book, which contains a fund of information on 
many aspects of psychiatry. The origins of 
mental disorder, its physiologj' and psycholog)', 
its care and cure and its legal bearings in s-arious 
countries are described. It is a book for the 
psychiatrist rather than the general practitioner. 
A number of the contributions are somewhat 
technical, and they present such diverse medical 
and psychological points of view ns perhaps to 
confuse the more general reader. To those, 
however, who possess some basic psychiatnc 
knowledge it will be stimulating and instructive, 
and can be thoroughly recommended. 

Marriage Counselling. By David R. Mace, 
B.sc., Pii.D. With a foreword by the Rt. 
Hon. Henry Willink, alc., k-C- 
London: J. and A. Churchill Ltd., 1948- 
Pp. xi and 167, Price Ss. 

This work is the first full account of the remedial 
work of tlie Marriage Guidance Council. The 
chief doubts which beset the medical reader 
are perhaps the following: The author admits 
that many unsuitable persons are anxious to 
offer themselves as counsellors, and one can 
only hope that those actually chosen are in fact 
suitable in the first place, and are also capable 
of learning by e.xperience and by discussion. 
Secondly, Dr. Mace (p. 81) writes: “Psycho- 
logical investigation and treatment, moreover, 
are very time consuming”. Psychiatrists are to 
be c.illed in only if the individual’s speech or 
conduct appears to bo “irrational”. It is there- 
fore as well (he thinks) if the guidance of the 
psychological consultants is to be retained to 
make sparing use of their services. Some people 
however, may think that the ideal procedure 
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would be for the psychiatrist to be called in at 
the beginning, when the relative physical and 
psychological factors could be correctly assessed. 
Thirdly, although medical men are said to be 
consulted in cases of physical disability, the 
author evidently considers (p. tab) that 
impotence is seldom a matter for the doctor. 
Nevertheless, it would seem wise for the 
medical profession to work closely with this 
new organization, which has almost certainly 
come to stay and which may do much to combat 
one of the greatest social evils of our time. 

Penicillin and Other Antibiotics. By 
G. W. S. Andrews, m.b., b.s., and 
]. Miller, b.Sc. London: Todd Pub- 
lishing Group Ltd., 1949. Pp. vi and 
154. Illustrated. Price yr. 6 d. 

In spite of the appalling dustcover, which is 
more reminiscent of the Marie Corelli type of 
publication so beloved by the less intelligent 
than of a scientific work, this is a book well 
worth reading. The authors, who are members 
of the staff of the Wright-Fleming Institute of 
Microbiolog)’, St. Maiy’s Hospital, have at- 
tempted, and with considerable success, to 
present a short scientific survey of antibiotics. 
This is a subject which has grown so tremen- 
dously during the last ten years that it has become 
almost a specialized branch of science in itself. 
The ordinary clinician is therefore rather lost, 
and this book will provide him with a useful 
survey of the more scientific aspects of the 
problem, couched in relatively simple terms. 
Naturally, pride of place is given to penicillin 
and streptomycin, but wrothricin is also in- 
cluded. This is primarily a book for medical 
and pharmaceutical students, and as such can 
safely be recommended. 

Evolution of the Forehrain. By G. W. H. 

ScHEPERS, M.D., D.Sc. Capetotvnt Maskew 
Miller Ltd., 1948. Pp. 212. Figures 250. 
Price 50J. 

Thk book is a detailed study of the reptilian 
brain, in particular the forebrain of Tesludo 
geonietrica. The author has previously des- 
cribed the evtemal morphology of this brain, 
and the present work is concerned with the 
evolution of cell formations and the cyto- 
architectonicis of the telencephalon. Essentially 
a textbook for the anthropomorphic specialist, 

, it ranks with the work of Elliot Smith and Ariens 
,> Kappers. There is a stimulating introductory 
chapter on the general evolution of the forebrain 
and its bearing on the interpretation of cerebral 
physilogy and psychology. It is fitting that a 
work of this nature should emerge from Johan- 
nesburg which has already contributed to the 


elucidation of controversial evolutionary prob- 
lems, and that it should be dedicated to Pro- 
fessor Raymond Dart, one of our foremost 
anthropologists. 

NEW EDITIONS 

Extensive revision has been undertaken in the 
preparation of the second edition of Recent 
Advances in Oto-Laryngology, by R. Scott 
Stevenson, m.d., cii.b., f.r.c.s.ed. (J. & A. 
Churchill Ltd., 24^.) and three new chapters 
have been added, dealing respectively with 
chemotherapy and antibiotics, hearing aids, and 
aviation oto-laryngology. In the chapter on 
otosclerosis there is a detailed account of the 
fenestration operation; in the chapter on 
Mdniere’s disease the technique of sympathec- 
tomy is discussed; these are among the many 
additions to this practical presentation of 
oto-laryngology. 

Cystography and Urograbhy, by J. B. Macalpine, 
D.sc., F.R.c.s., in its third edition (John Wright 
& Sons Ltd., 631.). contains among new 
additions a chapter on the pathology of urinary 
tuberculosis, and a section on the punch opera- 
tion for prostatic hypertrophy. As this work has 
been unobtainable for a number of years owing 
to the destruction during the war of the previous 
edition and the materia] for a reprint, the new 
edition contains a wealth of new material. It is 
beautifully produced. 

Sections on penicillin, the anticoagulants and 
other adt-ances in chemotherapy are among the 
additions to Handbook of Surgery, by Eric C. 
Mekie, ii.B., ch.b., f.r.c.s.ed., f.i.c.s., and Ian 
Mackenzie, M.B.E., M.B., ch.b., f.r.c.s.ed., in its 
second edition (E. & S. Lu-ingstone Ltd., zoj.), 
and there is a section on the surgical treatment 
of "blue babies”. This work is intended chiefly 
for those preparing for the final examination in 
surgerj’, and the authors’ plan of setting out the 
clinical features, methods of examination, and 
then treatment will be appreciated for its 
conciseness. 

Psycho-Analysis; A Handbook for Medical 
Practitioners and Students of Comparative 
Psychology, by Edward Glover, M.D., in its 
second edition (Staples Press Ltd., 151.) has 
been revised and expanded. The work terminates 
with a useful glossary of terms used in psy- 
chiatry, and a list of books recommended for 
study. 

The fourth edition of Medical Photography, by 
T. A. Longmore, f.s.r. (Focal Press, 50s.) has 
been considerably expanded and is now a very 
thorough reference book dealing with both 
theoretical and practical aspects of the subject. 
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NEW PREPARATIONS 
Gelatin Sponge A & H has been prepared for 
use as a hiemostatic in cases of bleeding which 
cannot be dealt with by ligature. This dry 
sterile sponge or foam is issued in convenient 
sized pieces, each piece packed in a glass tube 
for issue as a separate sterile unit; available in 
boxes of 6. Penicillin Styptic Powder (20,000 
units of penicillin calcium salt per gramme) is 
issued in tubes of 2 g., in special aluminium 
tube containers designed to facilitate application 
to minor iiounds and dental sockets following 
extraction. (Allen & Hanburys Ltd., Bethnal 
Green, London, E.z.) 


Lachesinc (benzilyloxyethyldimethylam- 
monium chloride) is a new mydriatic drug with 
a strength lying between that of atropine and 
hyoscine. Its use is indicated in cases of allergy 
to atropine and when treatment must be con- 
tinued over a long period. Issued in vials of 1, 
5, 10, 15 and 2S g., and in bottles of 15 g. (British 
Chemicals & Biologicals Ltd., 43 Regent Street, 
Loughborough.) 


Linguets or Percorten (deoxycortone acetate 
B.P.), each containing 1 mg. of cortical hormone 
in a specially prepared tablet for sublingual 
absorption, are stated to be suitable for main- 
tenance therapy or to supplement other methods 
of administration of the hormone in the treat- 
ment of Addison’s disease and conditions of 
impaired adrenal function. (Ciba Laboratories 
Ltd., Horsham, Sussex.) 


‘Neo-Selarom’ is a salt substitute containing 
potassium and ammonium chloride, potassium 
and calcium formate, and magnesium citrate. 
Its use is indicated in conjunction with sodium- 
restricted diets in the treatment of cardiac and 
renal diseases. Available in bottles of 2 and 8 
ounces. (Bayer Product-s Ltd., Africa House, 
Kingsway, W.C.2.) 


Rose-hip L.B.W. (rose-hip syrup 25 per cent., 
pure orange concentrate 50 per cent., barley 
^^ater 25 per cent.) contains no saccharin, and 
the ^■itamin C content is 20 mg. per fluid ounce. 
It is a palatable drini:, and should prove popular 
with children and invalids. The retail price is 
4J. 6d. per 26-ounce bottle. A free sample is 
available. (L.B.W. Ltd., 46 Grainger Street, 

Newcastle-on-Tyne i.) 

MEDICAL FILM 


A. SHORT film entitled "Growing Girls", ,n 
Miich the process of men.stru.ition is explained 
has been prepared by Southalls (Birmingham) 
Ltd., for exhibition in .schools. Sen- ce. 

Ltd.; 269 Kingston Road, Merton Park, b.M .19.) 


napt locum register 

The National Association for the Prevention < 
'I'uberculosis has set up a Locum Register ic 
doctors seeking temporary positions in clinic 
and sanatoria. Practitioners desiring work c 
this kind arc asked to send necessary detail! 
with qualifications and, ii possible, their tek 
phone number, to the NAPT Locum Registei 
Tavistock House North, London, .W.C.i. 

OFFICIAL NOTICES 
Ambulance Services (E.C.L. 193) states tha 
Local Health Authorities’ ambulance service 
are available for special transport free of cliargi 
but such Authorities are not empowered t 
reimburse under the National Health Scnic 
the cost of arrangements privately made. D 1 
98524/j deals with the arrangements that cai 
be made by Local Health Authorities with th 
Railway Executive for reservation of a compart 
ment for patients, including stretcher c.w 
making long journeys. 

Sye Fleur for PatienU Allergic to Wheat (P.h 
5426a). — Such patients need no longer pioduo 
a meciical certificate to obtain supplies of i)' 
flour. In the event of difficulties advice shouk 
be sought from the Local Food Office. 

Food Poisoitiug (Memo. 188/Med.) gives detail' 
of the steps to be taken in England and uaif" 
by Medical Officers of Health in tlic invesUEi' 
tion of food poisoning. (H.M. Stationer}' 
price 31/.) 

PUBLICATIONS 

yalioml Register of Chiropodists, 1949- 
seventh edition is available free of charge 01 
application to the Registrar of the Board 0 
Medical Auxiliaries, Tavistock House NotIn 
Tavistock Square, London, W.C.i. 

Home Ambulance Service, 1948, gives details 0 
the Ambulance Sendees throughout the countr} 
The Sendee is not included in the Natioaa 
Health Scheme. (Home Service Ambulanc 
Department, British Red Cross Societ}', r 
Grosvenor Crescent, London, S.W.i.) - 

The Physique of Adult Males (Med. Res. Couii 
Mem. No. 20), by W. J. Martin. (H:M 
Stationery Offiee, price is. ^d-) 

Rstimation of Sulphouamides, in its third cditioi 
(May & Baker Ltd., Dagenham, Essex.) 

Eh Lilly & Co, Lid., Basingstoke, The nci 
edition of this firm’s Price List is now available 
Vttdc Itlecum of Aledicnl Products, 1949, * 
available on iipplic.ation to Evan.s Medic.n 
Supplie.s Ltd., .Speke, I^iverpool 19. 


TTic contenis of the Auaust n$ur. «hich mil conuin 
sjmposium nn “Gin-Tcologi ", mil he found on P3« 
at fhe of th<r oa\crttscmcnt section^ 
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THE PRESENT STATUS OE TREATMENT 
OF CANCER OF THE UTERINE CERVIX 
AND BODY 

• By JAMES YOUNG,’ D.S.O., M.D., F.R.C.S., F.R.C.O.G. 

Professor of Obstetrics and Gyneccology, University of London; Director, , 
Department of Obstetrics and Gyneccology, Postgraduate Medical School, '' , 

London. 

Thr® recent discoveries relating to uterine cancer have an important 
bearing on treatment and prognosis; — 

(1) There is good evidence that cancer of the cerv'ix often occurs as long 
as ten years before there is clinical evidence of its presence. For the greater 
part of this time it is "non-invasive”. 

(2) The vaginal smear method, which depends upon the vaginal fluids 
containing samples of all the desquamated epithelial cells from the body 
and cervix of the uterus, detects malignancy with a considerable accuracy 
and at an earlier stage than has previously been possible. 

(3) There is evidence that, by appropriate methods, we can decide which 
•cases are more suited for radiotherapy and which for surgery. 

non-invasive cancer of the uterus 

It has for long been recognized, e.g., in the breast and the skin, that the 
invasive type of growth which is clinically familiar is often preceded for a 
penod of years by changes in the nuclei and the cytoplasm of the epithelial 
cells similar to those found in cancer, but which are not associated with any 
breach^ of the basement membranes. This condition is exemplified in 
Bowen's cancer of the skin and in the intra-epithelial cancers of mucous 
membrane. IVithin recent years many records of this condition in the 
cervix have been published. It has been found in routine examination of 
tissue removed for some other reason, e.g., during cervical repair or during 
a prolapse operation, and in which there was no clinical evidence of cancer. 
Galvin and Te Linde (1949) found in such material 75 examples of intra- 
epithelial cancer. The Qutetanding fact, which they and other authors have 
stressed, is that although in general there is an absence of any symptoms or 
local changes pointing to invasive carcmoma, this can be found by careful 
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examination of the cervix in a considerable proportion of cases. In Galvin 
and Te Linde’s 75 cases a histological search revealed invasive cancer else- 
where in the cervix in 55 cases. In the remaining 20 cases no invasive lesion 
was found. The next important finding is that non-invasive cancer followed- 
up over a period of years has been found to become invasive: after 9 years 
(Stevenson and Scipiades, 1938); after 4 years and 9 months (Fund et al, 
1948); after 7 years (Taylor and Guyer, 1946). These sample data from the 
large amount of evidence now available prove that intra-epithelial cancer 
often coexists with a true, although still asymptomatic, cancer, or that it may 
progress over a considerable number of years into a true invasive growth. 

There is as yet no accurate knowledge of the frequency with which a 
non-invasive growth develops into an invasive growth, and there are 
gynaecologists who maintain that the proper management of the case consists 
of periodic biopsy and the institution of active therapy only when invasion is 
established. During the discussion on the paper of Galvin and Te Linde' at 
the American Gynecological Society last year, Scheffey (1949) stated that 
he had six patients in whom the original cervical biopsy had revealed intra- 
epithelial carcinoma six years before, and who had remained well and in 
whom subsequent biopsy had failed to reveal any lesion. Scheffey rightly 
pointed out, however, that this might merely imply that the disease in its 
early stage had been removed completely at the initial biopsy. On these 
questions it is still not possible to give a definite opinion. ? 

It is probably of considerable significance that, whilst the average age at 
which clinically the first symptoms of cancer appear is about forty-eight 
years, the average age for the finding of non-invasive cancer is thirty-six to 
thirty-seven years (Galvin and Te Linde, 1949; Fund and Auerbach, 194 *^)' 

THE VAGINAL SMEAR METHOD 

This method, first fully described by Papanicolaou and Traut in 1941, has 
made it possible in many cases to recognize non-invasive and invasive 
cancer before symptoms or local clinical signs have appeared. It consists 
of the removal by means of a pipette of the fluid secretion of the vagina or 
the endocervix. From this a smear is made and stained. Cancer cells are 
recognized by their characteristic nuclear and cytoplasmic appearances. 
Since the publication of Papanicolaou and Traut’s monograph a large 
literature on the subject has appeared. Whilst there are differences of 
opinion in regard to the technique, the methods of application of the 
procedure and the interpretation of the results, there is a consensus of 
opinion in regard to its great value. The method is now in routine employ- 
ment in many gynaecological clinics, especially in America, and there is a 
large mass of evidence regarding its reUability. 

Out of a total of 1,04s women so examined by Isbell et al. (1947), there were 
c8 nroved cases of cancer of the uterus. In 40 cases of carcinoma of the cervix the 
sm^r was positive in 39, and in 18 ^es of cancer of the body it was positive in 
TC and nccative in three. Fremont-Smith cl al. (1947), examined 5,621 women, 
of whom 492 had proved uterine cancer; in x 13 cases of endometrial cancer the smear 
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was correct in 83, or 73.5 per cent,, whilst it was correct in 317 out of 354 cases of 
cervical cancer, or 89.5 per cent. These authors point out, ho^\ ever, that the smear 
has its special value in the detection of symptomless, non-invasive cancer and they 
record 30 cases in which the smear was positive in 23, whilst in 27 of the same 
patients the biopsy was correct in only 13. They emphasize the simplicity of the 
method and that, by revealing the presence of suspicious cells, it directs attention 
to the need for a careful study by means of biopsy and, if need be, for continuing 
and strict observation. 

During the ten months that the method has been in use at the Postgraduate 
Medical School in London we have detected two early invasive cancers of the cervix 
and two cases of non-invasive cervical cancer. These cases were discovered at biopsy, 
dictated by the finding of suspicious cells in the smears. In none of the cases was 
there a lesion recognizable by the ordinary methods of examination, and in three 
cases there were no suspicious symptoms. 

The smear method depends for its accuracy upon the skill of the observer, 
and this can be acquired only after a considerable number of months’ 
training in the assessment of the varying cellular elements in the discharge, 
and, more especially, upon a sound appreciation of the cj^ological criteria 
of mah’gnancy. It demands specially trained personnel, who are made 
available for a service which is somewhat time-consuming, "S^Tiilst its 
greatest use is naturally in a gjmfficological department in the “screening” 
of women reaching the cancer age, i.e., over thirty, it has in some quarters 
in America been extended more universally, and has been used as part of 
the perio'dic medical overhaul which has become popular in that country. 

In this country^ w'here this system is less in use, the smear method has its 
chief application in the gynaecological clinic and ward. Here, in women who 
have pelvic complaints, more especially if these are associated with morbid 
discharges, there is a selected field in which the incidence of carcinoma is 
naturally higher than in the outside population. It has been estimated by 
tw'o independent workers in the United States that the incidence of cenical 
carcinoma in the female population at large is 1 in 1,500 women over the 
age of thhty-Eve, and that to discover one such case w’ould require about 
500 hours of microscopy. This gives point to the argument against the 
employment of the procedure as a general public health measure. At the 
same time, there is sound reason for extending the availability of a method of 
such potential value in the early detection of cancer beyond the confines of 
the large hospital department, which alone will generally be able to provide 
the skilled personnel required. With this in view, a service centred in the 
hospital but open to outside practitioners has been successfully operating in 
some Transatlantic clinics. 

I have already indicated that a smear diagnosis alone is not sufficient to 
justify active therapy. Such a diagnosis must be confirmed by biopsy before 
such steps are taken. Even when the biopsy reveals intra-epithelial or non- 
invasive carcinoma, it is as yet not clear whether or not more active measures 
than a continuing and strict scrutiny by smear and biopsy are justified. In 
view, however, of analogy from other regions, e.g., the skin, in which this 
lesion is prone to invasion sooner or later, a good case for the institution of 
active measures could be adduced, especially if the patient were in late 
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examination of the cervix in a considerable proportion of cases. In Galvin 
and Te Linde’s 75 cases a histological search revealed invasive cancer else- 
where in the cervix in 55 cases. In the remaining 20 cases no invasive lesion 
was found. The next important finding is that non-invasive cancer followed- 
up over a period of years has been found to become invasive: after 9 years 
(Stevenson and Scipiades, 1938); after 4 years and 9 months (Fund et al, 
1948); after 7 years (Taylor and Guyer, 1946). These sample data from the 
large amount of evidence now available prove that intra-epithelial cancer 
often coexists with a true, although still asymptomatic, cancer, or that it may 
progress over a considerable number of years into a true invasive growth. 

There is as yet no accurate knowledge of the frequency with which a 
non-invasive growth develops into an invasive groAvth, and there are 
gymmcologists w’ho maintain that the proper management of the case consists 
of periodic biopsy and the institution of active therapy only when invasion is 
established. During the discussion on the paper of Galvin and Te Linde' at 
the American Gynecological Society last year, Scheffey (1949) stated that 
he had six patients in whom the original cervical biopsy had revealed intra- 
epithelial carcinoma six years before, and who had remained well and in 
whom subsequent biopsy had failed to reveal any lesion. Scheffey righdy 
pointed out, however, that this might merely imply th at the disease in its 
early stage had been removed completely at the initial biopsy. On these 
questions it is still not possible to give a definite opinion, ? 

It is probably of considerable significance that, whilst the average age at 
which clinically the first symptoms of cancer appear is about forty-eight 
years, the average age for the finding of non-invasive cancer is thirty-sLx to 
thirty-seven years (Galvin and Te Linde, 1949; Fund and Auerbach, 1946)- 

THE VAGINAL SMEAR METHOD 

This method, first fully described by Papanicolaou and Traut in 1941, has 
made it possible in many cases to recognize non-invasive and invasive 
cancer before symptoms or local clinical signs have appeared. It consists 
of the removal by means of a pipette of the fluid secretion of the vagina or 
the endocervix. From this a smear is made and stained. Cancer cells are 
recognized by their characteristic nuclear and cytoplasmic appearances. 
Since the publication of Papanicolaou and Traut’s monograph a large 
literature on the subject has appeared. Whilst there are differences of 
opinion in regard to the technique, the methods of application of the 
procedure and the interpretation of the results, there is a consensus of 
opinion in regard to its great value. The method is now in routine employ- 
ment in many gynecological clinics, especially in America, and there is a 
large mast; of evidence regarding its reliabihty. 

Out of a total of 1,045 women so examined by Isbell et al. (1947), there were 
58 proved cases of cancer of the uterus. In 40 cases of carcinoma of the cervix the 
smear was positive in 39, hi 18 cases of cancer of the body it was positive in 
ir and negative in three. Fremont-Snuth et al. (1947), examined 5,621 women, 
of whom 492 had proved uterine cancer; m 113 cases of endometrial cancer the smear 
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cases wU be in the advanced stage (stage IV), but even here, again according 
to the Radiurahemmet figures, there is a five-year survival rate of 7 per cent. 
Therefore to obtain a fair assessment of the two competing methods, a 
minimum percentage chance of survival of 2.6 (i.e. 7 per cent, of 37) must 
be added to Bonney’s results. This confirms the conclusion that in general 
the salvage achieved by surgery as the primary choice, with radiotherapy for 
the advanced cases, is very similar to that obtained with radiotherapy alone. 

It is thus apparent that the common claim that radiotherapy should be 
the method of choice in cer\dcal cancer requires some qualification. Never- 
theless, as technique in both the surgical and radiotherapeutic fields is still 
progressing, there is reason for a suspension of judgment while each pro- 
cedure is given a full opportunity to realize its full potentialities. 

In the field of surgery within recent years there have been various attempts 
to extend the range of the operative removal for cer\dcal cancer beyond the 
limits previously set for the Wertheim procedure. Modem surgery has at 
its conunand measures for protecting life, such as perfected methods for 
blood transfusion and chemotherapy, which were denied to the operator 
even a decade ago. These permit of a wide extension of the legitimate field 
for the scalpel. 

Brunschwig (1948) has recently published a record in which, out of 81 patients 
seen, a radical procedure was carried out in 67 or 82.7 per cent. This consisted in 
37 cases of a_ complete removal of the uterus and adnexce, the entire broad ligaments 
and paravaginal tissues, the pelvic lymph nodes, lymph channels and areolar tissues 
about the common iliac, external iliac and hypogastric vessels, the lymph nodes and 
areolar tissue in the obturator fossae, the areolar tissues on the posterior and lateral 
surfaces of the bladder and, finally, practically the entire visceral and parietal 
peritoneuin of the pelvis with its subjacent areolar tissues. In a further 24 cases the 
operation included, iit addition, excision of part or all of the bladder and the other 
pelvic viscera, with in some instances ureteral implantation into the colon and 
colostomy. In six stage I cases the radical vaginal extirpation according to Schauta 
performed. The immediate mortality in this series of 67 radical operations had 
the low figure of 4, or 5.9 per cent. 

In the field of radiotherapy, also, considerable progress has taken place 
within the last decade and this is reflected in better attainable results. This 
has foUovved from a widening recognition of the necessity for the close 
collaboration of the gynaecologist, the radiotherapist and the physicist. 
The function of the gynaecologist is to determine the extent and localization 
of the disease, to deal with any associated complications, such as sepsis, and 
to supervise the clinical follow-up; whilst the radiotherapist requires the 
help of the physicist in ensuring that the irradiation is so planned as to 
achieve as complete coverage of the field as is possible. The high skill 
required at each level of this triple team implies of necessity that the treat- 
ment can be efficiently carried out only in centres specially organized for 
the purpose. 

In the meantime, whilst surgery and radiotherapy are engaged each in 
establishing its claims, it is clear that any practicable method of foretelling 
wth any individual grovirth whether or not it is likely to respond to radiation 
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reproductive life. We are naturally faced with the dilemma that whilst 
treatment at this very early stage gives a favourable prognosis (even in the 
relatively advanced clinical stage I, the five-year survival free from disease 
is about 70 to 80 per cent.), delay will necessarily depress the prognosis 
should the case eventually prove to be true carcinoma. 

Sotne variations of the smear method have been described. Thus Ayre 
(1948) uses a wooden spatula to remove the cervical epithelium, whilst 
Novak (194S) employs a scalpel or a spoon with cutting edges to remove the 
entire area of mucous membrane at the junction of the vaginal and endo- 
cervix. These procedures tend, how'cver, to partake of the features of a 
biopsy and to lose to this e.xtent the simplicity which is the cardinal feature 
of the smear method. For the fuller investigation that becomes necessary in 
the presence of a positive or suspicious smear, however, they have their 
place, as in the absence of any locally recognizable lesions it is clear that 
random biopsies, even if multiple, may still miss the affected area. In this 
predicament the methods of A)Te and Novak have the advantage that they 
remove sampling tissue from the whole of the most likely site, namely, the 
junction of the two different types of epithelia. In some cases the localization 
of the malignant area may be made before biopsy by means of the Schiller 
iodine test. 

RADIOTHERAPY AND SURGERY IN CERVICAL CANCER 
Although the diagnostic developments mentioned are likely to discover 
many cases of uterine cancer in its earliest phase, it must be recognized that 
probably for a considerable time the great majority of cases will remain of 
the active invasive type. The insidious nature of the grovTh, which is often 
for long relatively symptomless, will continue to defer diagnosis until the 
disease has reached a late stage. Nevertheless, it is still true that many 
patients have the typical history of irregular bleeding, often provoked by 
coitus, occurring round about or after the menopause, which has existed 
for months before they have sought advice or received from their doctor 
the appropriate investigation. 

The treatment of cancer of the cendx rests between radiotherapy and 
surgery, and it is a somewhat strange coincidence that the over-all efficacy of 
these two such divergent methods has proved to be so similar. Either method 
in good hands has been able to promise in cervical cancer a five-year 
survival rate, with freedom from disease in about 25 to 30 per cent, of all 
cases seen. Victor Bonney’s (1949) results for the Wertheim’s operation 
show that out of every 100 cases he has only operated on 63 per cent., and 
out of the total 100 cases he has a 25 per cent, survival rate. In the Radium- 
hemmet at Stockholm (1948), out of every 100 cases seen, 95 were treated, 
with a survival rate of 28.8 per cent. Thus, whilst the maximum effort of 
treatment is expended in cases chosen for radiotherapy, in 37 per cent, of 
the cases in the surgery group further treatment is still available, and for 
them radiotherapy still has its chance. It is true that the majority of these 
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followed in six weeks by the removal of the whole uterus, with the tubes 
and ovaries. Heyman (1947) has made a strong plea, supported by large 
figures, for radiotherapy as the primary method in corporeal cancer, w'ith 
surgery reser\'ed for cases failing to respond. His five-year sur\’ival rate 
without evidence of disease was 363 out of 698 cases, or an absolute cure 
rate of 52 per cent. In 49 patients, hysterectomy, sometimes of the supra- 
vaginal type, was carried out because of a poor response to radiotherapy. 
In the clinically operable the cure rate was 67 per cent., in the “technically 
operable” cases (in wluch, although operable, the risk was too great) the 
rate was 48 per cent., and in the inoperable it was as high as 28.7 per cent. 
Heyman’s record extends over the years 1914-39. 

Since 1930 the technique at the Radiumhemmet at Stockholm has consisted of a 
sufficient number of radium containers — either tubes with 8 mg. element or needles 
with 10 mg. element, each vith a filter equivalent to i mm. lead — to pack the 
uterus completely. Two treatments are given with an interval of three weeks, and 
a total dosage of 3000 mg. element hours. The relative cure rate (i.e. five-year sur- 
vival with freedom from disease in cases treated) in the 1914-33 group of 354 cases 
was 45 per cent., whereas the rate in the 1934-39 group, treated by the improved 
technique and comprising 316 cases, was 64.9 per cent. 

These figures are impressive. Heyman believes that they show' that primary 
radiotherapy followed by hysterectomy in case of failure is superior to 
hysterectomy as the primary choice. At the same time, as he points out, it 
still leaves undecided, and there are no adequate figures available to settle 
the question, how' far improved results might be obtained in operable cases 
by primary surgery followed by irradiation. 
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would be of great value to the radiotherapist. The selection of those cases 
which are resistant to radiotherapy would make possible the mobilization 
for them at an early stage of the resources of surger}'. 

In the past, several attempts have been made to obtain information on 
this question. Thus Warren et al. (1939), in the United States, published a 
report of, 70 cases of carcinoma of the cennx studied by means of repeated 
biopsies during radiation treatment. They found that if there was a marked 
radiation effect, the survival rate was increased, whilst with a poor effect 
the prognosis was poor. But the work of Glucksmann and Spear (1945) was 
the first attempt to lay dowm a set of more or less constant and measurable 
criteria by which the response of the tumour to radiotherapy could be 
foretold. These histological criteria had been employed during a period of 
two to five years and had in 90 per cent, of cases been borne out by the 
subsequent clinical course. The procedure is based upon the comparison of 
the population of the various kinds of cells in the gro^vth before the in- 
stitution of treatment and one week after treatment is started: “In favourable 
cases no normal mitotic cells should be found seven days after the first 
radium insertion and the percentage of resting cells should have fallen to 
below 30; while the percentage, particularly of differentiating, but also of 
degenerating, cells, should have risen correspondingly”. 

Glucksmann and Way (1948) have recently published a review of 149 c^ses so 
studied between December 1946 and June 1948. In 88 the cytological response was 
unfavourable and these included 64 which by staging (stages I, II, III) were 
operable. For a number of reasons (concomitant disease, advanced age) only 38 d 
these cases were suited for operation and of these the Wertheim’s operation was 
actually completed in 28. The cases are naturally too recent to allow of any 
conclusions regarding ultimate results. 

Glucksmann and Way employ biopsy for the purpose of their assessment. 
Graham (1947) has in 73 cases of cervical carcinoma studied the response to 
radiation by means of the vaginal smear and has claimed a prognostic 
accuracy of 88 per cent. One-third of her stage II cases showed no radiation 
response. This gave an index of the possible value of the smear for the 
evaluation of the clinical material from the standpoint of surgery. This 
author claims that the vaginal smear has some advantages over biopsy in 
that it is simpler and is more likely to provide a general assessment of the 
cytological changes than the biopsy, which depends for its accuracy upon 
the proper selection of the site. In some instances this may fail to hit tlie 
proper area. 

CARCINOMA OF THE UTERINE BODY 
During the past decade the method of election in most clinics for the 
treatment of carcinoma of the body of the uterus has been surgery, with a 
relative five-year cure rate of between 48 and 55 per cent. Radiotherapy has 
in general been reserved for those unsuited for operation by reason of the 
advanced stage of the disease, because of poor operative risk or as a routine 
in the postoperative attack on the pelvic glands. In some clinics improved 
five-year survival rates have been claimed for irradiation (X-rays or radium) 
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Treatment. — K doctor in charge of a girls’ school reported that a number of 
pupils in the junior section complained of pains at the menstrual periods. 
Those who complained were encouraged to play ^mes, to stop brooding, 
and to live active lives. The number complaining in the intermediate 
school was much lower, whilst in the senior school only a verj' limited num- 
ber had any discomfort. This natural cure should be borne in mind, as 
mothers are naturally anxious and will worry until reassured. Simple 
measures, such as attention to general health, regularity of the bow'els, 
possibly aspirin, vegamn, and even bromides may be tried. Potent drugs 
such as morphine, or its derivatives such as pethedine, and alcohol in any 
form should be avoided. 

The girl who appears at an out-patient clinic, who is a clerk or typist or 
domestic worker, and states that she has to leave her work at the time of the 
period must be treated radically. If she loses her job as a result of her 
disability she will brood and become introspective and finally a hopeless 
neurotic. The operation of choice is a dilatation with Hegar’s dilators. A 
curetting is never done unless there are hea\ty losses at the periods or some 
suspicion of the presence of an intra-uterine polypus. Size 8 is the usual 
maximum and the results obtained are nearly alw'aj'S successful. In some 
patients the relief is temporaty, possibly for only a month or two. A further 
dilatation may be tried but the causes of failure of the primarj' operation 
must be considered. The following should be kept in mind; — 

(i) The dilatation has been imperfectly done. The internal os has not 
been dilated but only the cervical canal as far as the internal os. Meeting 
with difficulty at this point the operator may desist rather titan risk per- 
forating the uterus. This is corrected by dilating the cervical canal as far as 
the internal os up to no. 8 Hegar and then starting again wdth the smallest 
size, which will almost certainly pass the internal os, and a complete 
dilatation can then be performed. 

(z) Hegar’s dilators are crudely graded, and when the cervical tissues are 
vety rigid the tension wdth the volsellum is such as to risk tearing the ceivix; 
hence an incomplete dilatation of the internal os. (Murray, E. Farquhar; 
J. Ohstet. Gyneec. Brit. Emp., 1948, 55, 72.) 

I am fortunate to possess a set of Hegar’s dilators w'hich the late Professor 
Leith Murray had made specially. In several virginal uteri he has dilated to 
the maximum 36, which is equal to no. 16 Hegar, and the dilatation is such 
that the interior of the uterus can be palpated. With such superdilatation 
several cases w'hich could not be relieved b)" the routine operation have 
obtained complete relief. 

In some cases which are quite intractable to these measures there is still 
the procedure of presacral neurectomy to be considered. This is most 
successful in a number of cases, but not invariably. The desire to avoid 
opening the abdomen is natural but the operation must be considered. I 
have been informed of a case in which even hysterectomy has not relieved 
the patient of her complaint. 



THE PROBLEM OF DYSMENORRHCEA 

By E. FARQUHAR MURRAY, M.D, F.R.C.S., F.R.C.O.G. 

Professor of Midwifery and Gyneccology, University of Durham; Considting 
Gyjieccologist, Royal Victoria Infirmary, Newcastle upon Tyne. 

In this article I do not propose to deal systematically with a subject which 
is much too vast and complex to be discussed in a single article. Rather do 
I propose to concentrate upon certain practical aspects of the problem as I 
have seen them in practice. 

D3'smenorrhGea is divisible into two well-defined groups — the spasmodic 
and the congestive. In the former the pain is fairly acute and short-lived, 
starting with or near the onset of the menstrual period and lasting some 
hours or even during the whole time of the period. It is referred to the 
lower abdomen on both sides, and in some cases is associated with vomiting 
and bladder or bowel irritability. In the latter there is pain during the phase 
of premenstrual congestion and this pain reaches its peak during the flow 
and slowly retrogresses, but does not cease for some days after the menstrual 
loss has ceased. The congestion is often accompanied by menorrhagia. 
This is seldom met with in the spasmodic type. 

SPASMODIC DYSMENORRHCEA 

This is the usual form complained of by young girls. It may. have been 
present since puberty, but this is not always the case, as the pain may 
develop after the girl has menstruated for some years without discomfort. 
There is usually a degree of hypofunction, as expressed by scant menstrual 
flow for the usual number of days or for only a few days, or even merely a 
trace for one day. Sometimes there are gaps of one or two months bet^veen 
the periods. The secondary sexual features, such as the breasts and pubic 
hair, may appear less developed than the average, but this is not usually a 
common feature. A pelvic examination made either per rectum or per 
vaginam (under anaesthesia) shows numerous signs of under-development or 
atypical development: the infantile uterus — or the small uterus with a 
conical cervix — or one that is acutely anteflexed or retroflexed, or some 
such modifications. It is important to bear in mind that many girls with such 
pelvic findings and possibly scant menstrual loss have no discomfort at 
their periods. Nevertheless, such uteri are more likely to be associated with 
spasmodic dysmenorrhoea than those normally developed, and when the 
menstrual loss is normal in amount and periodicity. The kink of an acute 
anteflexion with the conical cervix and pinhole os has led to the pain being 
attributed to some obstructive factor. This may occasionally be the case, 
as some patients report that the pain is severe if they are passing clots. 

It is important to bear in mind that when a young married woman 
complains of spasmodic dysmenorrhoea, what she is really anxious about is 
her delay in having a baby. Such women are subfertile. 
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merely a bulky and mobile parous uterus, the term subinvolution suffices. 
If a laparotomy has been performed it is surprising to note how many such 
uteri which come under the term of subinvolution show patches of healed 
plastic peritonitis and numerous transparent veil-like adhesions which are 
impalpable and which do not in any way restrict the mobility of the uterus. 
Such cases at an out-patient clinic are those unhappy regulars who come 
back complaining that they are no better and still have their ache and pains, 
especially at the menstrud periods which are associated with heayyr, even 
“ffi-enching” losses. The patient may be in her early thirties and quite 
anxious to have another baby, hence the conser\'ative treatment. When, 
however, she can stick it no longer or is becoming a chronic invalid 
something radical must be done. 

Treatment . — The nervous patient who exaggerates her pelvic congestion 
should be treated on general tonic lines. A dilatation may be tried. Cases 
vdth a minary element should have this actively treated, primarily with 
citrates or a course of sulphacetamide. The question of renal lavage is 
outside the scope of this article. When there is gross evidence of pelvic 
mischief, such as thickened tubes or an adherent and tender uterus, the 
case is one for operation, the details being left to the operator. 

The most difficult case of all is the woman in whom there is doubt as to 
what is the cause at work — ^urinary inflammation or pelvic mischief, or both. 
In such cases no definite proof of pehuc inflammation has been found. The 
uterus is mobile and the tubes not thickened. In such, especially if there are 
no heavy losses, it is well to act cautiously. The urinary and possibly nervous 
element should be treated actively, and such a common mixture as one of 
citrates and bromides may work wonders. All the skill of the genito-urinary 
experts may be invoked to solve this matter. When no relief is obtained, 
then in cases with a completely negative pelvis it is sometimes helpful to 
inject the uterus and tubes with lipiodol or one of its substitutes. Radio- 
graphy may show that the tubes are blocked or fibrosed, and this settles 
the matter; i.e., there is impalpable pelvic mischief which provides 
justification for advising a laparotomy. 

^Vhen trying conservative measures it is justifiable to curette the uterus 
in cases with menorrhagia; this does not readily lessen the discomfort but 
it may conserve blood loss which can soon make an invalid of a woman. A 
dilatation alone is of course quite futile in these cases. 

Endometriosis is an occasional cause of severe congestive dysmenorrhcea. 
The endometrial implants on the ovary lead to the formation of chocolate 
or tarry cysts on that organ. The pain at each period is tensile due to 
menstrual fluid being secreted into the cyst and is usually markedly unilat- 
eral, and a mass is readily palpable. Endometriosis is sometimes more diffuse 
and scattered over the pelvic peritoneum, and invades the rectovaginal 
septtun. There is no gross mass, but usually some thickening of the pelvic 
peritoneum can be detected with fine nodulation in the pouch of Douglas. 
Treatment is usually operative, but radium has been used in some cases. 
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Organotherapy is so disappointing that discussion of it is purposely left 
until the last. OEstrin given to stimulate uterine growth and function seems 
reasonable, but nature does this herself in young women. Progesterone to 
quieten the e.vcitable uterus also commends itself, but it does not have the 
measure of success that the manufacturers predict. Marriage has been 
advised as a solution: surely if anyrthing could stimulate the hormones of 
any woman this should. Intercourse either produces no relief or aggravates 
the condition, whilst the uterus dilated to the extent to allow a baby to 
pass may not infrequently leave the woman with her pain and discomfort 
when her periods return after convalescence. 

A true case of spasmodic dysmenorrhoea requiring morphine was a single woman 
in her early thirties who had a submucous intra-uterine fibroid. The history and the 
pelvic examination made the diagnosis obvious, and a hysterectomy being necessary, 
the symptoms disappeared. 

CONGESTIVE DYSMENORRHCEA 

Congestive dysmenorrhoea is a much larger problem and many factors must 
be considered. The mere physical fact of congestion leading up to, and 
during, menstruation is no doubt sensed by even a normal woman, as few 
are entirely free from a measure of discomfort at these times, but she is 
able to ignore its presence. If, however, she is run down, constipated, 
nervous and introspective she allows this phase to dominate the picture and 
make its presence felt, just as a nervous male may complain bitterly of the 
ache caused by a varicocele of the testis. Operations for ligating the ovarian 
veins have been performed, but the vogue is now almost obsolete. 

If any form of pelvic inflammation is normally the cause of discomfort 
this will be increased markedly at the menstrual periods. One of the fre- 
quent causes is infection of the urinary tract with tender ureters, and almost 
certainly of the bladder also. More commonly there is genuine inflammatory 
trouble connected with the uterus, tubes or ovaries which is due to infection 
arising after an abortion, or a confinement. It is possible to have a urinaiy 
infection alone, but it is impossible for a patient with genuine inflammation 
of the uterus and tubes not to have a urinary infection as well. 

Some points here require amplifying. Pelvic inflammation may^ have an 
appendical or tuberculous origin. The first is usually fairly obvious but 
the latter is often a matter of conjecture and may date from some illness in 
childhood, variously diagnosed as congestion of the bowels or enteritis, and 
a prolonged period in bed. Cases of extra-genital causative foci are not 
usually associated with menorrhagia, which is a common association with 
cases of genital inflammation, either post-partum or post-abortal. A 
surprising number of cases proved to be due to genital sepsis give no clear- 
cut history of having such an active septic state about the time of an abortion 
or confinement. If one is forthcoming, so much the better. 

The examination of the pelvis may give gross proof in the form of 
thickened tubes or a somewhat'fixed and bulky uterus. The term “chronic 
metritis” is often applied to the uterus in such cases, but when the uterus is 



PROBLEM OF D YSMENORRHCEA 


99 


merely a bulky and mobile parous uterus, the term subinvolution suffices. 
If a laparotomy has been performed it is surprising to note how many such 
uteri which come under the term of subinvolution show patches of healed 
plastic peritonitis and numerous transparent veil-like adhesions which are 
impalpable and which do not in any way restrict the mobility of the uterus. 
Such cases at an out-patient clinic are those unhappy regulars who come 
back complaining that they are no better and still have their ache and pains, 
especially at the menstrual periods which are associated with heavy, even 
“drenching” losses. The patient may be in her early thirties and quite 
anxious to have another baby, hence the conservative treatment. When, 
however, she can stick it no longer or is becoming a chronic invalid 
something radical must be done. 

Treatment . — ^The nervous patient who exaggerates her pelvic congestion 
should be treated on general tonic lines. A dilatation may be tried. Cases 
with a urinary element should have this actively treated, primarily with 
citrates or a course of sulphacetamide. The question of renal lavage is 
outside the scope of this article. When there is gross evidence of pelvic 
mischief, such as thickened tubes or an adherent and tender uterus, the 
case is one for operation, the details being left to the operator. 

The most difficult case of all is the woman in whom there is doubt as to 
what is the cause at work — urinary inflammation or pelvic mischief, or both. 
In such cases no definite proof of pelvic inflammation has been found. The 
uteras is mobile and the tubes not thickened. In such, especially if there are 
no heavy losses, it is well to act cautiously. The urinary and possibly nervous 
element should be treated actively, and such a common mixture as one of 
citrates and bromides may work wonders. All the skill of the genito-urinary 
experts may be invoked to solve this matter. When no relief is obtained, 
then in cases with a completely negative pelvis it is sometimes helpful to 
inject the uterus and tubes wth lipiodol or one of its substitutes. Radio- 
graphy may show that the tubes are blocked or fibrosed, and this settles 
the matter: i.e., there is impalpable pelvic mischief which provides 
justification for advising a laparotomy. 

When trying conservative measures it is justifiable to curette the uterus 
in cases with menorrhagia; this does not readily lessen the discomfort but 
It may conserve blood loss which can soon make an invalid of a woman. A 
dilatation alone is of course quite futile in these cases. 

Endometriosis is an occasional cause of severe congestive dysmenorrhoea. 
The endometrial implants on the ovary lead to the formation of chocolate 
or tarry cysts on that organ. The pain at each period is tensile due to 
menstrual fluid being secreted into the cyst and is usually markedly unilat- 
eral, and a mass is readily palpable. Endometriosis is sometimes more diffuse 
and scattered over the pelvic peritoneum, and invades the rectovaginal 
septum. There is no gross mass, but usually some thickening of the pelvic 
peritoneum can be detected with fine nodulation in the pouch of Douglas. 
Treatment is usually operative, but radium has been used in some cases. 
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The menopause signifies the end of menstrual and reproductive life. It 
occurs most often between the ages of forty-five and fifty, but it may occur 
at a considerably earlier age or may be dela3'ed for several years. The 
duration of menstrual life is largely influenced by hereditary factors. It has 
been observed that there is often a relationship between the time of onset 
and the time of cessation of menstruation; the later the menarche the earlier 
the menopause, and conversely, the earlier the menarche the later the 
cessation of menstrual function. 

The popular conception of the menopause was, until within recent times, 
shrouded in superstition and based largely on folklore. The terms “change 
of life” and “critical age” which have been, and still are, employed to 
describe this phase are in themselves unfortunate as they premise something 
mysterious and foreboding. This concept is gradually being superseded, 
however, by a more enlightened outlook amongst women and by the growing 
realization, based on scientific data, that the cessation of menstrual and 
reproductive function need not cause any profound change in a woman’s 
mode of life. 

Menstruation ceases when the hormone and ova-producing potentiality 
of the ovaries has been exhausted. The ovaries, having fulfilled their 
physiological purpose, become senile and no longer function as organs of 
internal secretion. The ageing of the ovaries is a gradual process which 
takes place over many months or even years, so that the endocrine system is 
able to adjust itself to the absence of the ovarian secretions. The transitional 
phase, or period during which the endocrine balance becomes adjusted, is 
termed the climacteric and may be associated with vasomotor, nervous and 
metabolic disturbances so marked as to form a definite syndrome. Whilst 
the majority of women pass through the climacteric with very little dis- 
comfort, others are harassed by severe manifestations and require treatment. 
An appreciation of the manifold changes which occur at the menopause 
and their significance in regard to the symptomatology is essential for the 
intelligent management of the menopausal patient. 

The cessation of menstruation is the most outstanding feature of the 
climacteric. It is normally a gradual process, the interval between the 
menses becoming progressively more prolonged and the menstrual loss 
more scanty before menstruation finally ceases. Abrupt cessation of 
menstruation without any preceding change in the rhythm or amount of 
menstrual loss is uncommon. Sometimes the menopause is heralded by 
episodes of excessive blood loss either at regular or prolonged intervals. 
Intermenstrual bleeding and excessive loss are abnormal and are usually 
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indicative of some pathological lesion. There is no justification for the 
administration of any hormone preparation to control the irregular bleeding 
until a thorough investigation, including curettage of the uterus, has been 
carried out. The incidence of carcinoma of the cerv'ix is so high during the 
fifth decade of life that it is always advisable to consider the advent of 
irregular uterine bleeding at this time as being due to carcinoma until this 
has been excluded by curettage. Thus the presence of malignant disease 
can be detected at a stage when the outlook for treatment is much more 
favourable. 


THE MENOPAUSAL SYNDROME 

Hot flushes constitute the most characteristic and constant subjective 
symptom of the climacteric. They are sensations of heat which pass over 
the face, neck and upper part of the trunk; localized areas of flushing may 
be manifest, especially on the face and neck. They last for from a few seconds 
to several minutes and may be accompanied or followed by profuse sweating 
and succeeded by a sensation of chilliness. These vasomotor phenomena, 
which varj’’ in their frequency and severitj', are rarely entirely absent, but 
may be so evanescent as to pass unnoticed; they may occur only once, twice 
or three times per day or as often as forty to Mty times in the twenty-four 
hours. Frequent and severe hot flushes may interfere with sleep and cause 
considerable distress and apprehension. Generally they become manifest 
after the menopause, sometimes for the first time years after the menopause, 
but may appear in a mild form some considerable time before the cessation 
of menstruation. 

Headache, vertigo, insomnia, palpitation and dyspnoea are common. 
Many wumen tend to be irritable, are readily upset and may become un- 
reasonable, apprehensive and depressed. The symptoms which may arise 
can be so diverse as to simulate those of almost any systemic disease. It is 
recognized that organic lesions related to the heart, blood vessels, kidneys 
and pelvic organs are prone to become manifest during this phase of life, 
and it is therefore important that organic disease should be excluded by a 
thorough physical examination before assuming that the symptoms are 
climacteric in origin. 

Although the menopausal syndrome is primarily due to the cessation of 
ovarian activity, other factors, such as the overactivity of the anterior 
pituitary which is secondary to the ovarian senescence, and the nervous 
reactions which often supervene, are of significance in the production of the 
symptomatology. 

It is (hfiicult to assess the importance of the psychosomatic factor. 
Women view the menopause in different ways. To many, especially those 
who have had large families, the cessation of menstruation comes as a 
welcome relief as they are no longer haunted by the constant worry and 
anxiety of further child-bearing. Others who have suffered for years from 
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menstrual discomfort long for the relief which the menopause brings and 
the new lease of life which it often means. On the other hand, many women 
view the climacteric with considerable fear and apprehension. They see it 
not merely as the end of menstrual life but the beginning of a new phase 
which they anticipate as being unpleasant. They dread the possibility of an 
increase in weight, loss of attractiveness and decline in sexual responsiveness. 
Others, who have longed for motherhood, appreciate the significance of 
the advancing years and react unfavourably to the occurrence of any 
untoward symptoms. 

general management 

The manifestations of the menopausal syndrome are so varied that although 
a general scheme of management can be outlined, it must be recognized 
that each case requires to be assessed individually in regard to specific 
treatment. Many women derive considerable benefit and reassurance from 
a simple explanation of the significance of the menopause, and in this 
respect there are several points which require special emphasis. The 
importance of outside interests, adequate exercise and rest, and a well- 
regulated diet should be stressed. Some women have a tendency at this time 
to be less careful of their personal appearance, to indulge in over-eating and 
to relax and consolidate past achievements, but this should be discouraged 
if they wish to retain, in the autumn of life, something of the vigour and 
interest of their earlier years. It should be emphasized that sexmal desire 
does not necessarily diminish with the cessation of menstruation; indeed, it 
may increase. The continuation of marital relationships after the menopause 
depends upon several factors, such as previous sexual life, the husband’s 
attitude and the patient’s own reactions. 

Minor menopausal symptoms, such as infrequent hot flushes, insomma, 
irritability and depression, usually respond to treatment along the general 
lines already advocated, supplemented, if necessary, by the administration 
of a mild sedative, such as i a grain (32 mg.) of phenobarbitone night and 
morning. This form of treatment is particularly helpful when minor 
symptoms arise before the cessation of menstruation, a time when it is 
doubtful whether oestrogen therapy is either indicated or desirable. 

oestrogen therapy 

Severe symptoms, especially frequent hot flushes, occur only in a minority 
of menopausal women. The administration of an oestrogenic preparation is 
specific and controls the symptoms within a short time. The immediate 
control of the flushes and in this respect the oestrogens have been a 
veritable boon to many women — has a beneficial psychological effect and, 
as a rule, changes the patient’s whole outlook. She rapidly regains a feeling 
of well-being, is able to concentrate and carry on with her daily routine and, 
what is probably of major importance, she is able to enjoy undisturbed 
sleep. The maximum benefit is obtained if an adequate amount of hormone. 
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depending upon the severity of the symptoms, is administered initially and 
then the dosage gradually reduced. Apart from the immediate control of the 
symptoms, an adequate dosage of oestrogen to begin with restores in some 
measure the hormonal balance, and its gradual, reduction permits the endo- 
crine system to adjust itself to the absence of the ovarian secretions. 

Various methods of administration of the cestrogenic hormone are em- 
ployed; it may be given intramuscularly, orally or by pellet implantation. 
These are all equally effective provided a potent preparation is used. The 
natural hormones of the ovary were employed almost universally until 
uithin recent years. They were most often administered as oestradiol 
benzoate, in doses of 5 mg. daily, until the symptoms were controlled, and 
thereafter every third or fourth day for two weeks, followed by a weekly 
injection for a further two or three weeks. This method of treatment has 
largely been displaced by the introduction of synthetic oestrogenic pre- 
parations which are relatively inexpensive and are as effective orally as the 
natural oestrogens by intramuscular injection. The synthetic preparations, 
stilboestrol, hexcestrol and dienoestrol, bear no chemical relationship to the 
naturally occurring hormones but are potent cestrogenic substances. The}’’ 
have the disadvantage that they sometimes produce, even in small doses, 
toxic manifestations such as nausea and vomiting, and their administration 
may have to be discontinued on this accoimt. Recently, another synthetic 
oestrogen — ethinyl oestradiol — a derivative of the natural follicular hormone, 
has become available for clinical use. This preparation is probably the most 
potent oestrogen so far produced, and it has a slight advantage over the 
stilbene derivatives such as stilboestrol in that it has not the same tendency 
to produce side-effects. 

The dosage of s}mthetic oestrogen required to control menopausal symp- 
toms must be suited to the needs of the indi’vidual. When the symptoms 
are severe, large doses are indicated, whereas mild symptoms can be con- 
trolled by a considerably smaller dose. The following course of treatment is 
suggested for the control of severe symptons: ethinyl oestradiol in doses of 
0.05 mg. (or stilboestrol, 5 mg.), thrice daily until all the symptoms are 
controlled; this usually occurs in three to five days. Thereafter 0,05 mg. is 
given daily for seven days and the same dose every second day for a further 
week, then the interval between each dose is increased imtil by the eighth 
week only one tablet is being taken weekly. Generally no further treatment is 
required. When the symptoms are mild, an initial dosage of 0.05 mg. 
ethinyl oestradiol daily for two to three days, gradually reduced over the 
next seven or eight weeks, is usually sufficient. 

Theoretically the administration of oestrogen hy pellet vnplantation seems 
reasonable as there is slow absorption with a gradual decline in the amoimt 
of hormone passing into the circulation. Oral therapy, however, is adequate 
and can be controlled so readily that pellet implantation, which does involve 
a small surgical technique, is rarely indicated. 
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The administration of oestrogen, especially if it is prolonged, reactivates 
the uterine endometrium in a proportion of cases and bleeding occurs when 
the oestrogen is reduced or withdrawn. Every patient having oestrogen 
therapy should be warned that such a complication may arise, otherwise it 
may cause considerable alarm, especially if it occurs some time after the 
menopause. The occurrence of the bleeding always raises the problem in 
the mind of the physician as to whether it is due to an oestrogenic effect or 
is symptomatic of uterine malignancy. Bleeding due to malignant disease 
will recur, but oestrogen-induced bleeding subsides very quickly after 
treatment has been suspended. It is therefore advisable to stop all treatment 
if bleeding supervenes and keep the case under review; if the bleeding 
recurs, malignancy must be excluded without delay by a detailed investiga- 
tion of the reproductive tract, including curettage of the uterus. 

REGRESSIVE VAGINAL CHANGES 
Regressive changes occur in the reproductive tract after the cessation of 
ovarian function; the changes affecting the vulva and vagina are of special 
importance as they predispose to conditions such as senile vaginitis, 
kraurosis vulvas and leucoplakia vulvae. 

Senile vaginitis is an inflammatory condition of the vaginal mucosa due 
primarily to the oestrogen deficiency. The vaginal walls, which are thin and 
atrophic, have a characteristic congested appearance and scattered over 
them are small deep red areas of granulation tissue. The main symptoms 
are irritation, pelvic discomfort, dyspareunia and a leucorrhoeal discharge 
which is sometimes blood-stained. Senile vaginitis responds favourably and 
quickly to the administration of high doses of oestrogen. Five milligrammes 
of stilboestrol, or 0.05 mg. of ethinyl oestradiol, thrice daily over a period of 
ten days, usually alleviate the symptoms. This treatment can be supple- 
mented by the local administration of oestrogenic hormone in the form of 
pessaries. One pessary should be inserted into the vagina every second 
night for a period of two to three weeks. 

Kraurosis vulva, which is common at the menopause, is characterized by 
shrinkage and atrophy of the vulvar tissues, affecting particularly the labia 
minora, vestibule and clitoris. In the early stages these structures have a 
reddish appearance; later they assume a distinctive yellowish coloration. 
The symptoms usually associated with kraurosis are irritation, dysuria, 
painful coitus and an ache in the vulva. The vulvar atrophy, although closely 
related to oestrogen deprivation, does not always respond to intensive 
(EStrogen therapy. This form of treatment, however, should always be given 
a trial in the first instance, administered along the lines advocated for senile 
vaginitis. The application of sedative lotions or 5 per cent, cocaine ointment 
is sometimes helpful when the oestrogens are ineffective. A plastic operation 
designed to increase the size of the vaginal intrqitus is sometimes necessary 
for the relief of the dyspareunia. 
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Laicoplahia vulvce is probably also a manifestation of the disturbed endo- 
crine balance which occurs at the menopause. The condition is characterized 
in the early stages by redness of the vulva which later assumes a distinctive 
dull white appearance; the tissues become thickened and furrowed; cracks 
and fissures are prone to occur. The leucoplakia may involve only a small 
area of one or other labium but is generally extensive and may involve the 
whole %Tilva, apart from the vestibule, and spread on to the perineum. 
Intense and sometimes intolerable irritation is the characteristic symptom. 
The importance of this condition is that it strongly predisposes to carcinoma 
of the vulva, and although the irritation may sometimes be relieved by 
oestrogen therapy, this form of treatment should not be continued for any 
length of time if there is no improvement. Operative treatment in the form 
of \'ulvectomy should not be delayed indefinitely, as it is justifiable and 
sound treatment for the condition and a prophylactic measure against the 
development of malignant disease. 

OTHER CLIMACTERIC MANIFESTATIONS 

Apart from the vasomotor phenomena and local pelvic lesions, other 
manifestations of oestrogen deficiency occurring at the climacteric which 
require consideration are menopausal psychosis, arthritis and hypertension. 

Menopausal psychosis . — ^Mild depression is a common feature of the 
menopausal syndrome and in the majority of cases responds satisfactorily 
to simple measures. There are, however, some cases, especially those with 
an unsound hereditary background, which react unfavourably to the 
menopausal disturbances and become definitely psychotic. Much can be 
done by encouragement, sedatives and cestrogen therapy to tide these 
patients over this crisis, but institutional treatment is sometimes necessary. 
The duration of hospitalization may be appreciably shortened by a con- 
tmuation of oestrogen therapy. 

Menopausal arthritis. — A small proportion of women develop a mild 
form of arthritis at the menopause. The arthritic changes affect particularly 
the knee joints, which become swollen and painful. There is some evidence 
to suggest that the arthritis is due to vascular changes in the joints sub- 
sequent to the cessation of ovarian function. (Estrogen therapy in the 
early stages may prove beneficial and should certainly be employed as an 
adjuvant to other forms of treatment. 

Menopausal hypertension. — ^Hypertension, varying in degree, may appear 
for the first time at the climacteric. The blood pressure is usually labile; 
the systolic pressure rarely exceeds 170 mm. Hg and may vary from day to 
day. There is no unanimity of opinion as to the cause of menopausal 
hypertension. It is often a temporary phenomenon and therefore may be 
related to the endocrine imbalance. (Estrogenic therapy should always be 
considered in the management of such cases. 
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Irritation of the \njlva in the form of itching or burning is symptomatic 
and is not a disease per se. It may, however, be found in association with a 
large variety of morbid conditions and be accompanied by various other 
symptoms. Sometimes in cases with severe pruritus no local morbid con- 
dition of the vulva or adjacent soft parts can be seen in the early stages; but 
later, when severe irritation leads to scratching or rubbing with super- 
imposed infection, local changes do occur which may obscure the 
original affection. The areas most commonly involved are the labia majora 
and minora; the clitoral region, the perineal, peri-anal and natal folds may 
also be affected. It may be met with at all ages, but is most commonly 
present in the older age-groups. In the milder cases the irritation is noticed 
mainly at night or in hot weather. However, all grades of severity may be 
met with; in the most severe there may be constant and almost intolerable 
itching during both day and night. 

PATHOLOGY 

Veit has described a definite pathological entity, parakeratosis, as character- 
istic of pruritus vulva;. In this condition it can be seen microscopically that 
processes of keratinized epithelium dip down into the corial layer and 
become surrounded by a definite zone of leucocytic infiltration. The general 
consensus of opinion, however, is that this microscopic appearance results 
not as a precursor of pruritus but as a result of the continued rubbing and 
scratching, with secondary infection of the skin. More specific pathological 
changes are seen in kraurosis vulvas and leucoplakia, which Mil be discussed 
later. 


CAUSATION 

Many local and general conditions may give rise to the symptom of itching. 
These can be classified briefly as falling into four main groups: — 

(1) Vaginal discharges of acute or chronic origin which may actually 
produce irritation of the mucous membrane of the vulva. 

(2) Local diseases of the vulva. 

(3) General toxic conditions. 

(4) Psychoneuroses. 

VAGINAL DISCHARGE 

Discharges in the acute stage of infection, such as in gonorrhoea, do not 
usually result in pruritus, the sole exception being in Trichomonas vaginalis 
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infection, in which intense irritation may be an early symptom. This 
irritation is due partly to the highly acid secretion associated with the 
infection, and partly to the actual active motility of the protozoa. It is, 
however, with the chronic discharges that the symptom of pruritus is most 
commonly associated. These may be the result of chronic gonorrhoeal, 
trichomonal, or monilial infections, or from the retention of a rubber ring 
pessary used in the treatment of prolapse. The constant dribble of urine in 
cases of stress incontinence, or vesico-vaginal fistula with secondary mucosal 
and skin infection may produce a similar lesion. In children, threadworms 
originally present in the anal canal may pass forward to become lodged in, 
and infect, the vaginal canal. Pediculosis, or complete lack of personal 
hygiene may also produce much the same effect as actual vaginal discharge. 

LOCAL DISEASES OF THE VULVA 
It is in this group that the symptom of pruritus is most commonly en- 
countered. The conditions most often seen are those of intertrigo, eczema, 
kraurosis and leucoplakia. 

Intertrigo usually affects obese women, particularly those in whom per- 
sonal cleanliness is lacking and those in whom stress incontinence is present. 
Sweating during hot weather often precipitates an attack. Intertrigo is seen 
as a superficial redness of the labia majors spreading to the pubic region and 
inguinal, genito-femoral and natal folds. Intertrigo does not affect the 
actual mucosal surfaces. 

Eczema . — ^This is a true dermatitis usually beginning as a localized 
papular rash involving the iimer surface of the labia majora and outer 
surface of the labia minora. Exudation from the papules quickly follows, 
leaving a moist red surface. In the acute cases this papulo-erythematous 
area rapidly spreads to the whole of the pubic and perineal surfaces, and in 
some instances extensive areas of the thighs may be involved. In the long- 
standing cases the affected areas become dry and scaly with hypertrophied 
epithelium. Secondary infection masking the original eczematous condition 
is common and is the result of persistent rubbing or scratching. 

Kraurosis . — ^Berkeley and Bonney have described kraurosis as “an 
atrophic condition of the vulva associated clinically with stenosis of the 
vaginal orifice and pathologically tvith certain changes in the dermis”. In 
other diseases of the vulva, notably leucoplakia, atrophic processes may also 
be observed. The normal prototype of pathological kraurosis is seen in the 
atrophy of the vagina and vulva taking place in aU women at the time of the 
menopause. A more obvious form occairs after oophorecAomy or after 
radium treatment, used either to induce an artificial menopause, or in the 
treatment of cervic^ or fundal carcnnoma. The atrophic changes of the 
menopause are normally moderate in degree, but occasionally are extreme. 
Subcutaneous fat in the labia majora disappears so that they become small 
or fiat and the skin thin, glazy in appearance and reddened. The labia 
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minora likewise atrophy and the clitoris becomes small and almost dis- 
appears. With these changes there is a marked narrowing of the introitus 
making coitus difficult or impossible. The obvious explanation is that these 
kraurotic lesions result from the withdrawal of the oestrogenic trophic hor- 
mones. Kraurotic changes can also be seen in j^ounger women with 
apparently normal menstruation. In these it can only be supposed that the 
vulval tissues have lost their responsiveness to the ovarian hormones. It is ^ 
easy to see how this thin epithelial surface would become liable to infection 
through any abrasion of the skin surface. Adair and Daws have called 
attention to this secondary change, characterized by the development of a 
true dermatitis, and clinically by the predominance of pruritus as a s}TOptora. 
The skin infection in these cases passes from the acute stage of redness 
and swelling to the chronic stage of induration and kcratinization, and may 
even show a leucoplakic tendency. In the absence of secondary infection the 
tissues remain retracted and thin. The colour changes to pale yellow noth a 
glistening smooth surface. In these there is no tendency towards malignancy. 

Leucoplakia . — ^The etiology of leucoplakia is unknown. It affects women 
of menopausal or postmenopausal age. Berkeley and Bonney have defined 
leucoplakia as “a clironic inflammatory condition characterized in its early 
stages by hypermmia and cellular activity, and in its later stages by epithelial 
hypertrophy and a thickened sclerosed and retracted condition of the 
subepithelial tissue”. The vestibule and orifice of the urethra are never 
affected, which is a point in the differential diagnosis between leucoplakia 
and kraurosis. The disease may spread laterally to the thighs and posteriorly 
round the anus. 

Leucoplakia has been divided into four clinical stages. In the first stage 
the parts affected are red, cedematous and excoriated, with a raw, dry surface. 
Secondly, the labia become retracted due to the subepithelial thickening. 
The colour changes from red to white — hence the term leucoplakia. In the 
third stage, cracks and ulcerations are found, which may bleed. Carcinoma 
may develop at the base of a crack or ulcer. It is during the second and 
third stages of leucoplakia that pruritus is present. In the fourth stage, or 
atrophic phase, the involved area becomes smooth, shiny and white. In this 
last stage the atrophy of the parts is complete and the disease quiescent. 
The great importance of leucoplakia apart from the very distressing symp- 
toms which it produces, lies in the fact that there is a strong tendency to- 
wards the development of cancer. Approximately one-half of all cases of 
vulval carcinoma, according to Taussig, are preceded by leucoplakia of the 
vulva. 


GENERAL TOXIC CONDITIONS 

Cases of pruritus vulva falling into this group are most commonly seen in 
association with diabetes and pregnancy. In women witli glycosuria the 
constant passage of sugar-laden urine soon produces a chronic inflammatory 
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condition of the tissues. Pruritus may at first be the only local symptom of 
glycosuria, but soon the labia become reddened and cedematous. Small 
ulcerations are frequently seen. Time and time again it is found that the 
unfortunate woman seeks relief of the irritation in the gynaecological de- 
partment before a diagnosis of diabetes is made. The importance of routine 
testing of the urine for sugar in all cases of pruritus cannot be too strongly 
stressed. The actual cause of the tmlvitis has been attributed to the irritant 
effect of the urine, the gro^vth of organisms, bacillary or monilial, which are 
favoured by the acid medium of the urine, or to the local neuritic changes 
produced by the disease. 

In pregnancy, pruritus may not produce any local lesion. Irritation is not 
solely confined to the vulva; the abdominal wall is a frequent alternative or 
an associated area. This affection is now regarded as being a symptom of 
true toxaemia of pregnancy, possibly associated with a vitamin B deficiency, 

PRURITUS IN THE PSYCHONEUROSES 
These cases of pruritus show no alteration in the affected areas except those 
resulting from rubbing and scratching. The subjects of this type are usually 
women of neurotic or hysterical personality. Masturbation in young adults 
may have been a contributory factor. Pruritus of this order may also be 
found present in older married women with unsatisfactory sexual lives. 
They can obtain satisfactory relief of sexual tension often amounting to a 
true orgasm by clitoral stimulation by rubbing. If this practice is persisted 
in, inflammatory changes follow; these are mainly seen in the clitoral area, 
but in the established and severe cases may involve the whole of the vulva. 

TREATMENT 

It is often extremely difficult to arrive at a diagnosis of the underlying cause 
of the pruritus. The routine testing of the urine will immediately segregate 
those of diabetic origin. The relief of symptoms is usually dramatic as soon 
as the regulation of the diet with or without insulin administration is 
instituted. In those cases Mth an associated vaginal discharge, routine 
urethral and cervical smears may demonstrate the causal gonorrhoeal 
infection. A purulent, watery, frothy discharge is suggestive of a trichomonal 
infection, whereas with monilial infection the discharge tends to be white 
and curdy. Both these offending organisms can easily be diagnosed by the 
examination of a hanging drop of the vaginal discharge in saline, or by a 
stained smear of the vaginal secretion. A trichomonal vaginitis often masks 
the underlying primary gonorrhoeal infection. Both trichomonal and monilial 
infections usually respond quickly to daily vaginal swabbing with i per cent, 
gentian violet in aqueous solution, followed by stovarsol vaginal compound, 
or acetarsol tablets inserted in the vagina at night. An alternative treatment 
for trichomonal infections is by daily vaginal painting with i per cent, 
picric acid, made up in solution containing i part of S.V.R. and 3 parts 
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water. Insufflation with picragol powder or picragol pessaries (silver picrate) 
daily are also effective. Chronic trichomonal infections are often difficult to 
clear: to prevent relapse, treatment should be continued for one week follow- 
ing the next three menstrual periods after the apparent cessation of symp- 
toms, The high recurrence rate is usually seen when this precaution is not 
taken. In persistent trichomonal infections the examination of the centri- 
fuged deposit from a catheter specimen of urine should be undertaken. 
A trichomonal cystitis will continue to act as the focus for future vaginal 
reinfections. Bladder infections can be cleared with the use of daily wash- 
outs with sodium bicarbonate and urinary antiseptics, such as potassium 
citrate. 

Those cases with a doubtful or unknown etiology, and in which no local 
skin change is present, are difficult and disappointing to treat. Sedation at 
night, preceded by a hot alkaline bath, often gives relief. Cases with an 
underlying psychological basis receive benefit from psychological treatment. 
Cases of chronic eczema, kraurosis vulvse and leucoplakia in the early stages, 
can be relieved by appropriate local treatment. Before any local treatment 
can be effective the patient must be made to realize that personal cleanliness 
is essential and scratching or rubbing should be avoided. Scratching and 
rubbing are often done subconsciously at night, so in all but the mildest 
cases the wearing of soft cotton gloves and the administration of a sedative 
are advised as a routine. 

The effect of local applications of lotions and ointments is varied; what 
may succeed in one case may be useless in another. Lotions such as sodium 
bicarbonate, 120 grains (8 g.) to the pint, 5 per cent, carbolic acid, or 
lead and opium lotion are the most effective. Calamine lotion, except in 
the “moist” eczema cases, tends if anything to increase the pruritus by 
producing a too drying effect. Ointments, such as cocaine 5 per cent., 
chloretone i per cent., or resorcin, may be completely curative. 

In cases of kraurosis great relief is often obtained by the use of oestrogentc 
hormone given orally as stilbosstrol or hexoestrol, 0.5 to i mg. daily, combined 
with local application of stilboestrol ointment. Intractable cases of any origin 
may be treated by X-ray irradiation of the vulva. 

In the treatment of leucoplakia, local applications are usually only helpful 
in the first or early second stage of the disease. In the late second stage, and 
certainly in the third stage, local treatment is usually ineffective. Bearing in 
mind the high incidence of previous leucoplakia in cases of carcinoma of the 
vulva, free excision of the vulva should be undertaken. 

CONCLUSION 

From the practitioner’s point of view there can be few symptoms which are 
more tiresome or unsatisfactory to treat than pruritus vulv®, but from the 
sufferer’s point of view there is almost nothing which will earn more 
gratitude t han the relief and cessation of irritation of the vulva. 
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Prolapse of the female genital organs is one of the most common conditions 
encountered in a gyntecological out-patient department. The incapacity it 
produces, its symptoms of urinary upset, pelvic discomfort, difficulty in 
locomotion, and general lassitude make one wonder whether this sequel of 
childbearing need ready occur — ^for it is an earlier or later sequel of child- 
birth in nearly loo per cent, of cases. 

. ANATOMY 

To understand why it occurs, and to appreciate whether or not it need 
occur, it will be useful to recall the factors by which the position of the 
utems, vagina and adjacent organs are normally maintained. The most 
important structure is the levator ani muscle, a bilateral sheet of muscle 
arising from the back of the pubis and side waU of the pelvis as far back as 
the ischial spine, and sloping down to meet and fuse with its opposite half 
both in front of and behind the rectum and, more posteriorly still, to obtain 
insertion into the side of the coccyx. It forms a diaphragm deficient only 
anteriorly in the midline, and through this gap pass the urethra and vagina 
and, more posteriorly, the rectum. It follows that contraction of this muscle 
wiU diminish its slope, and therefore raise the organs — bladder, uterus and 
rectum — ^which lie above it. 

The next important structure is that part of the pelvic cellular tissue 
which lies above the levator ani muscle and, radiating outrvards from the 
region of the cervix, reaches to the pelvic rvalls; this fascia is condensed in 
certain areas and forms valuable ligaments of support for the pelvic 
contents: — 

(a) The pubo-cervical ligament passing forward from the cervix at the level of 
the internal os, beneath the bladder, to the back of the pubis. 

(b) The transverse (Cardinal, Mackenrodt) ligaments passing from the cervix 
laterally in the base of the broad ligaments. 

(c) The utero-sacral ligaments passing from the cervix posteriorly to be inserted 
into the second and third parts of the sacrum on each side of the rectum. 

MECHANISM OF PROLAPSE 

In the process of parturition, the foetus has to pass from above the pehdc 
floor, outlined above, through the gap situated anteriorly, and emerge 
completely from the lower side. The first stage of labour, the stage of 
dilatation of the cervix with comparatively little descent of the foetus, plays 
August 1949- Vol. 163 (m) 
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little part in the production of subsequent prolapse. The second stage of 
labour, however, the overcoming of the resistance of the pelvic floor, 
entails a considerable disturbance of the normal anatomical structure to 
enable the hard and relatively resistant foetal head to pass through the small 
gap between the medial borders of the anterior portion of the levators. For 
this to take place, considerable stretching of the medial fibres of the levator 
ani muscle must occur, accompanied at times by trauma from which recovery 
may be only incomplete. 

During this process of stretching, the levators recede before the advancing 
head, in a backward, outward and sideways direction, until the opening is 
large enough for the head to pass through. Should a tear occur, it starts in 
the posterior vaginal wall and may involve first those fibres of the levator 
which are inserted just posterior to the vagina, and secondly, those fibres 
just posterior to the rectum. 

On the completion of labour, the stretched levators, the vagina, and the 
superficial perineal muscles gradually recover Their tone, and the uterus, 
from being a bulky abdominal organ, slowly involutes until it again comes to 
lie below the pelvic brim; and, except for some slight permanent enlarge- 
ment of the uterus and introitus, and some alteration in shape of the external 
os, the pelvic organs again become normal. If, however, owing to over- 
stretching of, and undue trauma to, the pelvic supports, this does not occur, 
the bladder and uterus are inadequately maintained, and at a lower level 
than noiTnal, and then descent begins: a descent which at first may be noticed 
only on straining or when tired at the end of the day; over a period of months 
or more commonly years, the descent increases, the uterus, bladder and 
rectum proceed farther and farther downwards in the vaginal axis until 
perhaps complete procidentia, in which the uterus is entirely outside the 
vulva, is present. 

PREVENTION 

During preg7iancy . — ^Although it is not always possible to prevent a sub- 
sequent prolapse there are certain steps which can be taken to minimize its 
occurrence and, conversely, certain avoidable procedures which make its 
occurrence more likely. When we consider how important a part the pelvic 
floor plays in supporting not only the contents of the pelvis itself, but 
indirectly those of the abdominal cavity also, it behoves us to direct our 
efforts to avoiding undue structural trauma and to assisting the return to 
normal, by all the means at our command. 

During pregnancy and before the onset of labour it is important that the 
patient should understand something of what is involved in the process of 
parturition, and in particular, so far as the subject under discussion is 
concerned, what is the second stage of labour. She should then be instructed 
how to use her expulsive muscles and at the same time relax her levators, as 
inability to coordinate these actions will increase the resistance to deliveiy 
and consequently increase the trauma to the levator fibres, and raise the 

forceps rate. 
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During labour 

It is of the utmost importance to keep the patient’s confidence, to main- 
tain her interest and strength, and to interfere only if and when interference 
is necessary. 

Too early application of forceps— 'Even to-day, only too often, owing to 
an unruly patient or difficult relatives, the doctor succumbs to the tempta- 
tion to hasten delivery far too soon, by the application of forceps before 
complete dilatation of the cervix and before the second stage has begun. 
Now if this is attempted, one of two things happens: either the cervix is 
sufficiently tough not to give way, in which case the foetus, uterus, and its 
supports are pulled on — albeit ineffectively for delivery — or else a cen-ical 
tear, which may extend into the base of the broad ligament, occurs. In the 
former case all the cervical ligaments undergo undue stretching, with 
possibly permanent interference with their ability to assist in maintaining 
the pelvic viscera in position. In the latter case, should the force applied to 
the forceps be sufficient to pull the head through the cervix, with or without 
a tear, and be persisted tvith, the levators, the vagina and its attachments, 
and the perineum, are subjected to rapid, and maybe continuous, pressure, 
delivery being effected in a matter of minutes, instead of hours. The result 
to the mother is either overstretching of the tissues or, more commonly, 
extensive lacerations requiring meticulous and time-consuming care in 
suture, but too often receiving scant and ineffective attention, trith im- 
perfect apposition and healing which lead in many cases to subsequent 
pehic floor weakness and prolapse. The result to the child is only too often 
disastrous. 

Too early expulsive efforts . — It is surprising how often a patient is en- 
couraged to bear down before the first stage is completed; this results in 
attempts by the abdominal muscles to push down the whole uterus and its 
contents, a procedure which not only is ineffective as regards accomplishing 
delivery, but is wearing for both the patient and for the uterine supports, 
which may become unnecessarily stretched in the process. 

Prolonged second stage of labour . — ^The practice of allowing a patient to 
remain over-long in the second stage with very slow advance, or even none 
at all, has little to recommend it; the continuous pressure on the pelvic floor 
will, by increasing the trauma, retard and perhaps prevent a return of the 
stretched tissues to normal, and will leave a strong predisposition to pro- 
lapse. It is quite certain that a procedure much preferable to a prolonged 
second stage is the application of forceps with an adequate episiotomy, 
followed by efficient perineal repair. 

Adequate episiotomy . — This is a prophylactic procedure of great value; it 
is important, however, to stress the adequacy and also the direction of the 
episiotomy. The best results are obtained by a midline incision which can be 
tailed off to one or other side of the anus if necessary; should a deep one be 
required, the levator fibres are not cut obliquely, subsequent approximation 
is not difficult, and healing is satisfactory. A deliberate episiotomy followed 
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by accurate repair is far better for the mother than is the long, exhausting 
labour accompanied by prolonged stretching, which is sometimes en- 
couraged with the object of avoiding a tear, and so producing that feeling of 
pride which some accoucheurs experience if no sutures have to be inserted. 

Accurate perineal repair . — Perineal repair is a much abused operation. 
Too often inadequate skin approximation is all that is attempted. If it is 
appreciated that the skin is the last and least important structure to give 
way, it will be understood that failure to approximate the deeper tissues will 
leave the patient with a weak pelvie floor and potential prolapse. In this 
operation it is essential to have a good view of the area to be repaired; this 
is obtained more satisfactorily in the dorsal position than in the left lateral. 
If the patient is already under general anaesthesia, this should be continued; 
but if not, local anaesthesia (i per cent, procaine, which is a most useful 
addition to the obstetrician’s equipment) is very effective: the hypodermic 
needle should be inserted from the raw area upwards to the under-surface 
of the perineal skin and vaginal mucosa. The latter should be repaired first, 
the levators being approximated next — in each case, catgut sutures being 
used — and finally, the perineal skin should be united, catgut, silkworm gut 
or nylon sutures being employed. 

The puerperiitm 

In the puerperium the return to normal gradually takes place and much 
may be done to assist in the process. 

Early exercises . — Help of the greatest value can be given by early exercises: 
general, to maintain the muscle tone of the limbs; abdominal, to counteract 
the stretching occurring in the later months of pregnancy; and pelvic, to 
restore the traumatized levators. These exercises should be given by a 
masseuse with special knowledge of this type of work, who can ensure that 
they are adequately carried out; they can be begun on the second day in 
the normal case, although it is advisable to wait until the fourth or fifth day 
if any extensive perineal repair has had to be undertaken. 

Prevention of retroversion . — The normal position of the uterus is one of 
anteversion. It is maintained in this position by the utero-sacral ligaments 
which pull the cervix backwards, and the round ligaments, which pull the 
fundus forwards. These two ligaments acting at a mechanical advantage 
form a sling; any pressure on the uterus from above tends to increase the 
anteversion and to push the cervix backwards on to the levators, where, 
normally, adequate support is obtained. In the position of retroversion, 
however, the ligaments are overstretched and inefficient and are working at 
a mechanical disadvantage; moreover, the axis of the uterus is in line with 
the axis of the vagina, and pressure applied to it from above tends to make 
it slide downwards and forwards through the gap in the levators anteriorly, 
along the axis of the vagina. It will be appreciated therefore how important 
it is to ensure that the uterus involutes in the anteverted position. This can 
be assisted by encouraging the patient to lie in the prone position during a 
portion of each day after the fifth (the uterus being too large to retrovert 


PREVENTION AND TREATMENT OF PROLAPSE II5 


before this), by appropriate exercises on “all fours” when the ambulatory 
stage is reached and, if retroversion occurs in spite of these precautions, 
by reposition and insertion of a Hodge type of pessary for six weeks. 

Adequate rest in bed . — ^Early ambulation is very much in vogue at the 
present time, both after operations and after confinements, patients being 
encouraged to get out of bed within a few days. This practice, which was 
popular in some countries many years ago, renewed new attention in this 
country during the air raids, when it was obviously important to everyone in 
hospital, not least to the patient herself, to be active and able to move to a 
shelter, should this be necessary. The vogue has continued, partly because of 
the necessity to get the patient back to normal life early, owing to lack of 
domestic help, and partly because of the probable decrease in the incidence 
of femoral thrombosis as a result of such early active movements. \Vhilst it 
seems reasonable to adopt this course after many operative procedures, in- 
cluding Csesarean section, it must be borne in mind that the assumption of 
the erect posture, with a heavy puerperal uterus, is placing a strain on the 
incompletely involuted levators and cervical ligaments which they may not 
he able satisfactorily to bear. I cannot help feeling that early ambulation 
can be overdone in the case of the puerperal patient and that an increase 
can be anticipated in the incidence of prolapse, already high in those tvho 
for economic reasons returned to full work too early, which may soon cause 
a swing of the pendulum once more towards adequate rest in bed — par- 
ticularly for those patients for whom ambulation means full domestic 
duties with no halfway house. 

There remains a group of patients in whom involution is retarded and 
who shortly after getting up notice a feeling of pelvic discomfort and perhaps 
, stress incontinence, and are found to have poor levator tone and general 
laxity. These patients are considerably benefited by rvearing a ring pessary 
for a time, to give additional support until such time as involution is com- 
plete; after six weeks the ring can be removed and it will then be found that 
the patient, is symptom-free. 


TREATMENT 

The treatment of established prolapse depends upon its degree and the 
severity of its symptoms. It is a well-known fact that often the degree of 
descent and the amount of resultant disability by no means run parallel; it 
is relatively common to find an extreme degree of descent, sometimes 
amounting to complete procidentia, which has been present for years with 
little disturbance to the patient, whereas in another case slight laxity of the 
anterior vaginal wall is sufficient to interfere with the normal bladder 
mechanism and produce stress incontinence, urgency or frequency, so that the 
patient’s social activities and outdoor life are considerably interfered tvith. 

The lines of treatment available range from improvement in the general 
health and levator tone in mild cases to extensive operative measures of 
various types for more severe cases, with a certain number of patients with 
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by accurate repair is far better for the mother than is the long, exhausting 
labour accompanied by prolonged stretching, which is sometimes en- 
couraged with the object of avoiding a tear, and so producing that feeling of 
pride which some accoucheurs experience if no sutures have to be inserted. 

Accurate perineal repair. — Perineal repair is a much abused operation. 
Too often inadequate skin approximation is all that is attempted. If it is 
appreciated that the skin is the last and least important structure to give 
way, it will be understood that failure to approximate the deeper tissues will 
leave the patient with a weak pelvic floor and potential prolapse. In this 
operation it is essential to have a good view of the area to be repaired; this 
is obtained more satisfactorily in the dorsal position than in the left lateral. 
If the patient is already under general anaesthesia, this should be continued; 
but if not, local anaesthesia (i per cent, procaine, which is a most useful 
addition to the obstetrician’s equipment) is very effective: the hypodermic 
needle should be inserted from the raw area upwards to the under-surface 
of the perineal skin and vaginal mucosa. The latter should be repaired first, 
the levators being approximated next — in eaeh case, catgut sutures being 
used — and finally, the perineal skin should be united, catgut, silkworm gut 
or nylon sutures being employed. 

The puerperium 

In the puerperium the return to normal gradually takes place and much 
may be done to assist in the process. 

Early exercises. — Help of the greatest value can be given by early exercises: 
general, to maintain the muscle tone of the limbs; abdominal, to counteract 
the stretching occurring in the later months of pregnancy; and pelvic, to 
restore the traumatized levators. These exercises should be given by a 
masseuse with special knowledge of this type of work, who can ensure that 
they are adequately carried out; they can be begun on the second day in 
the normal case, although it is advisable to wait until the fourth or fifth day 
if any extensive perineal repair has had to be undertaken. 

Prevention of retroversion. — The normal position of the uterus is one of 
anteversion. It is maintained in this position by the utero-sacral ligaments 
which pull the cervix backwards, and the round ligaments, which pull the 
fundus forwards. These two ligaments acting at a mechanical advantage 
form a sling; any pressure on the uterus from above tends to increase the 
anteversion and to push the cervix backwards on to the levators, where, 
normally, adequate support is obtained. In the position of retroversion, 
however, the ligaments are overstretched and inefficient and are working at 
a mechanical disadvantage; moreover, the axis of the uterus is in line with 
the axis of the vagina, and pressure applied to it from above tends to make 
it slide downwards and forwards through the gap in the levators anteriorly, 
along the axis of the vagina. It will be appreciated therefore how important 
it is to ensure that the uterus involutes in the anteverted position. This can 
be assisted by encouraging the patient to lie in the prone position during a 
portion of each day after the fifth (the uterus being too large to retrovert 
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structures; this it failed to do, and the return of sjuriptoms after a short time 
led to the operation being abandoned. 

Modem operations are now directed to repair of the damaged and dis- 
placed tissues — ^the levators and cervical ligaments. Various procedures have 
been devised for this purpose, the most favoured one and that giving the 
most uniformly satisfactor)' results being the “Manchester” or “Fothergill” 
type of pelvic floor repair. This operation, first carried out by Donald of 
Manchester and elaborated by Fothergill, consists in: — 

(1) Removal of a triangle, base upwards, of redundant mucosa of the anterior 
vaginal wall. 

(2) Identification and suture of the pubo-ceivical fascia to elevate and support 
the bladder base. 

(3) Amputation of the cervix and, during its reconstitution, suture of the trans- 
verse ceivdcal ligaments in front of it so as to push the cervix backwards and upwards. 

(4) Repair of the cut edges of mucosa. 

(s) Posterior colpoperineorrhaphy, in which through a triangle, base downwards 
in the posterior wall, the levators are united by suture between the vagina in front 
and the rectum behind, suture of the mucosa'and of the perineal skin then restoring 
the perineal body. 

This operation is usually a highly satisfactory’- one, in that it restores the 
organs to their normal position and supplies adequate support to keep them 
there. In general, no more need be done; there are, however, many advocates 
of the combined vaginal hysterectomy and pelvic floor repair operation, 
particularly in cases of complete procidentia, and most people would agree 
that in the presence of any uterine symptom, such as excessive loss at or near 
the menopause, such a procedure is the operation of choice. That it should be 
done more or less routinely in the postmenopausal patient with marked 
prolapse is a matter about which opinions vary. 

There are various other operations performed, each having its advocates 
m particular cases; the Manchester tj'pe, howev’er, gives excellent results 
and is deservedly popular. But evxn this operation does not always cure the 
troublesome symptom of stress incontinence of urine; for this symptom, if 
persistent after a repeat procedure of a similar type, other operations have 
been de-vised and are gaining considerable favour. These operations aim at 
giving additional support to the bladder neck by means of a fascial sling. 
There are two main types, the Aldridge operation and the Read-Millin 
operation. The former is an ab domino-vaginal operation which combines a 
vaginal plastic repair with a fascial sling from the external oblique 
aponeurosis applied below’ the urethra. The latter is an abdominal operation 
in which fascial slings are obtained from transverse strips of the rectus sheath 
and aponeurosis of the external oblique; these strips are threaded through 
the rectus muscles, drawn through posterior to the urethra, and sutured to 
each other so as to form a sling supporting the bladder base. Many cases 
have now been treated by this type of operation, and there is no doubt that 
in the right case and in the hands of a competent operator, excellent results 
are being obtained. 
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intermediate degree of descent and symptoms who, should they so desire, 
or if some contraindication to operation be present, can be made comfortable 
by some form of support, such as a ring pessary. 

It is perhaps not always appreciated that a number of cases in the first 
group, in which descent is slight but the bladder neck, on pressure from 
above — as in coughing — descends sufficiently to cause an uncontrolled leak 
of urine down the urethra, can be cured by treatment directed to improve- 
ment in the general health and levator tone; this entails a course of remedial 
exercises for the pelvic floor as mentioned earlier in this article, combined if , 
necessary with faradic stimulation. 

In more severe cases or those not responding to the above measures, 
additional support is required. This can be supplied either by mechanical 
means, the usual method being by insertion of some form of pessary, a 
rubber-covered watch-spring type of ring being the most popular, or by 
operation, by which the overstretched and displaced pelvic ligaments and 
muscles are restored to their normal position and maintained there by 
suture until healing is complete. 

Pessary treatment . — The ring method, widely used before the advent of a 
satisfactory operative procedure, produces its results by forming a dia- 
phragm below the uterus and bladder and above the levator ani muscles, 
which so long as the ring is in position is able to maintain the pelvic contents 
more or less in their normal position and so relieve the patient’s symptoms. 
It is suitable as a temporary measure in those cases of pregnancy complicated 
by prolapse in which symptoms of descent appear only when aggravated by 
pregnancy. It is also indicated, as mentioned earlier, when additional 
temporary support is required for incipient prolapse in the puerperium. It 
has, however, many disadvantages: unless the levator tone is good and there 
is little undue separation of its free borders it may be found that the ring 
will not stay in position, in which case it does not cure the symptoms and 
tends to be expelled on exertion, such as coughing or defsecation. Further, 
it requires regular changing, cleaning and replacement, in spite of which it 
may cause vaginal and cervical infection leading to persistent and unpleasant 
leucorrhoea. Nevertheless, in a suitable case, one in which operative measures 
are contraindicated or when it is impossible to take the necessary time off 
from domestic or other duties, pessary treatment plays an important part 
in the relief of symptoms. It will be appreciated, however, that for an 
established prolapse, pessary treatment cannot provide a cure, and that 
symptoms will gradually return on its removal. 

OPERATIVE TREATMENT 

Various operative procedures have been devised to restore the pelvic 
viscera to their normal position. It is understandable that in the earlier days 
attempts were made to maintain the correct position by suturing the uterus 
to the abdominal wall in the hope that this would also keep up the adjacent 
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dition which is not fully understood and the treatment of which is still 
empiric. Moreover, there is some evidence, admittedly of a tenuous nature, 
that manipulation of the cer\dx may influence the anterior pituitary. 
Assuming what now is loosely termed a psychosomatic relationship in 
gynsecological disorders, it is reasonable to expect peripheral stimuli to 
affect the centre, and it can be noted in passing that dilatation of the cervi.x 
alters the electro-encephalographic tracing. 

DIAGNOSTIC USES 

A dilatation and curettage must be done in the presence of postmenopausal 
bleeding, as in about half of the patients who have this symptom it arises 
from malignant disease of the cendx or uterine body. Besides establishing 
or disproving this diagnosis other pathological lesions may be demonstrated, 
and so appropriate treatment may be instituted (e.g., senile endometritis). 
Curetting is also essential in irregular or intermittent genital bleeding during 
adult life in women. Here again, malignant disease may have to be con- 
sidered: alternatively it will be necessary to define such typical endometrial 
lesions as metropathia haemorrhagica, which will enable proper treatment to 
be undertaken. Curetting must also be done for diagnostic purposes in any 
patient in whom the production of an artificial menopause is contemplated. 

The need for curetting in true mejwrrhagia may be less than in 
metrorrhagia because the cause may be more easily diagnosed by pelvic 
examination (e.g. fibroids), or may be due to more general disorders. 
However, a small fibroid may be felt by the soimd or finger more easily 
than may a slight enlargement of the uterus be detected by palpation. 

Modem investigation of infertility includes in its routine an attempt to 
assess ovulation as judged by defining a phase of progesterone activity in a 
small piece of endometrium removed at the time when insufflation of the 
Fallopian tubes is imdertaken. This involves curetting, although only to a 
very limited extent. 


THERAPEUTIC USES 

Dilatation and curettage provides a simple and effective cure in cases of 
incomplete abortion when bleeding may be continuous and profuse even 
from small septic portions of retained products. Whilst the indication for 
interference is hEcmorrhage, it must be remembered that there may be 
coincident infection. Therefore unless the indication for interference is of 
urgency, it is wdse to establish a diagnosis of infection if present, and to 
control it first by sulphonamides and penicillin, if necessary. Occasionally, 
a “D. and C.” may have to be done -when therapeutic abortion is indicated. 
It is now realized, since the pathology of pregnancy has been taken more 
seriously, that the indications for termination of a pregnancy are more 
sharply defined, for example, it is, or should be, uncommon to terminate 
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“The feasibility of an operation or the completeness with which it can be 
done is not the best indication for resorting to it”. This dictum of Sir 
Henry Cohen on the subject of surgery in general can be applied with 
particular aptitude to the most simple operation of gynaecology — dilatation 
and curettage (“D. and C.”). Formerly, excessive use of this operation may 
have been excusable, but to-day its limits are much more sharply defined 
owing to the increase in knowledge of gynaecological pathology, and the 
realization that many disorders of function are merely reflected in the 
endometrium, whilst the cause lies in the hormonic system of the ovary, 
anterior pituitary, and other glands. Moreover, since Randall introduced 
the small strip curette in 1935, it has been possible to perform a sampling 
“endometrial biopsy”, as it is now termed, rather than a full-scale dilatation 
and curettage in the case in which only a small piece of endometrium is 
needed to establish a diagnosis. A further reason for dilatation and curettage 
being performed less frequently is the realization that it is uncommon for a 
vaginal discharge to originate from the endometrium. Thus, no longer 
should the uterine mucosa be disturbed by unnecessary curetting. More 
modern methods of cauterization of the cervical glands can be applied 
topically. 

It is well to define what may properly be accomplished by performing a 
dilatation and curettage. First, diagnosis; particularly in cases of uterine 
haemorrhage. The operation here is an essential step in the investigation of 
bleeding from the genital tract following the menopause. A “D. and C. 
permits of examination of the endometrium, of removal of polypi and, if 
necessary, of palpation by the finger or sound of the topography of the 
endometrial cavity. Secondly^ by the removal of pathological material 
curetting may cure some cases of uterine bleeding (incomplete abortion, 
foreign bodies). Thirdly, dilatation of the cervix alone gives access to the 
cervical canal so that it can be examined for a cervical polyp or growth which 
previously may not be visible. It is also a necessary preliminary to efficient 
cauterization of the cervix by any method. Fourthly, there remains the 
possibility of an empiric function of dilatation and curettage. The scope of 
this role has been much reduced since endometrial pathology has been 
better understood. Assuming that “X” the unkno^vn quantity can be 
applied to clinical medicine, there must still be room for empiricism. 
Dilatation of the cervix is thus useful in spasmodic dysmenorrhoea, a con- 
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dition which is not fully understood and the treatment of which is still 
empiric. Moreover, there is some evidence, admittedly of a tenuous nature, 
that manipulation of the cervix may influence the anterior pituitary. 
Assuming what now is loosely termed a psychosomatic relationship in 
gynecological disorders, it is reasonable to expect peripheral stimuli to 
affect the centre, and it can be noted in passing that dilatation of the cervix 
> alters the electro-encephalograpluc tracing. 

DIAGNOSTIC USES 

A dilatation and curettage must be done in the presence of posUnenopamal 
bleeding, as in about half of the patients who have this symptom it arises 
from malignant disease of the cervix or uterine body. Besides establishing 
or disproving this diagnosis other pathological lesions may be demonstrated, 
and so appropriate treatment may be instituted (e.g., senile endometritis). 

' Curetting is also essential in irregular or intermittent genital bleeding during 
adult life in women. Here again, malignant disease may have to be con- 
sidered: alternatively it will be necessary to define such typical endometrial 
lesions as metropathia hsemorrhagica, which will enable proper treatment to 
be undertaken. Curetting must also be done for diagnostic purposes in any 
patient in whom the production of an artificial menopause is contemplated. 

The need for curetting in true menorrhagia may be less than in 
metrorrhagia because the cause may be more easily diagnosed by pelvic 
examination (e.g. fibroids), or may be due to more general disorders. 
However, a small fibroid may be felt by the sound or finger more easily 
■■'j? than may a slight enlargement of the uterus be detected by palpation. 

Modem investigation of infertility includes in its routine an attempt to 
assess ovulation as judged by defining a phase of progesterone activity in a 
small piece of endometrium removed at the time when insufflation of the 
Fallopian tubes is rmdertaken. This involves curetting, although only to a 
very limited extent. 


THERAPEUTIC USES 

Dilatation and curettage provides a simple and effective cure in cases of 
incomplete abortion when bleeding may be continuous and profuse even 
from small septic portions of retained products. Whilst the indication for 
interference is hsemorrhage, it must be remembered that there may be 
coincident infection. Therefore unless the indication for interference is of 
urgency, it is wise to establish a diagnosis of infection if present, and to 
control it first by sulphonamides and penicillin, if necessary. Occasionally, 
a “D. and C.” may have to be done when therapeutic abortion is indicated. 

.• > It is now realized, since the pathology of pregnancy has been taken more 
seriously, that the indications for termination of a pregnancy are more 
sharply defined, for example, it is, or should be, uncommon to terminate 
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pregnancy in the tuberculous patient. The correct use of dilatation and 
curettage in these cases of termination will depend upon the stage of preg- 
nancy and whether or not sterilization should be done at the same time. 

Dilatation and curettage may also have a function in arresting temporarily 
hmmorrhage in a condition such as nteiropathia hcemorrhagica and thus 
allowing for the condition of the patient to be improved while appropriate 
other treatment is applied. 

Lesions of the cervix. — The realization that leucorrhoea originates from 
cendcal or vaginal infections, and the construction of modern cauterizing 
apparatus of electric or diathermy' strip types, have led to effective therapy 
by these means. For their application dilatation of the cendx is a necessary' 
preliminary. It is also wise to dilate before removing cer\'ical polypi; unless 
these are removed to their bases recurrences will take place. 

Dilatation of the cervix still retains its position in the treatment of 
spasmodic dysmenorrhoea, although only about a quarter of patients vdll be 
relieved completely'. It is not usually necessary or desirable to follow tlie 
dilatation by curettage. 

CONDUCT OF THE OPERATION 

The steps of this small procedure are so well known that it is necessary only 
to mention some points of importance. Curetting is best performed during 
the third week of the menstrual cycle if the patient is, of adult age and has 
a normal 28-day cycle, so as to assess the ovarian function from the 
(Jurettings. Careful note should always be made of the patient’s last normal 
menstrual period preceding the operation. 

Although a trivial operation, it must be remembered that the uterine body 
is related anatomically to the peritoneal cavity.' Perforation of the uterus, 
though usually not followed by untoward event, can be dangerous. More- 
over, the symptom of bleeding may be merely the outward and wsible sign 
of an inward pelvic infective process. The association of any form of tubal 
infection can be disastrous if curetting is performed. For this reason, as also 
for the fact that an early pregnancy may be present, it is most important 
for full examination to be performed under anaesthesia before proceeding 
with curetting. It is surprising how often the findings at this examination 
are found to differ from those recorded previously in the patient’s notes. 
Here, too, may be emphasized the importance of adequate relaxation by 
anaesthesia to make the examiner’s task an easy and accurate one. 

In the aged patient the combination of a uterine wall which can be per- 
forated easily, together with the possibility of pus in the cavity (pyometra), 
should be anticipated. The senile uterus is more easily perforated than is the 
pregnant one, and the pus in a pyometra, although not yielding organisms of 
a gross virulence, is capable of giving rise to serious peritonitis. 

To carry out the operation small toothed volsella should be used to hold 
the cervix. Others with large teeth can easily avulse portions of the cervix 
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if pressure has to be used to dilate the canal. The traditional sound should 
be passed to assess the uterine cavity in shape, size and position. Uterine 
dilators may pass more easily if lubricated with dettol cream. Dilatation to 
size 9 or lo is enough for curetting, and to size 14 in cases of dysmenorrhcea. 
Simple systematic curetting is then performed. If retained products of any 
bulk have to be removed, or if an ovum is being extracted, ovum forceps are 
necessary, and the products should be removed by first twisting the mass 
round and then gently extracting it. Digital exploration is preferable to the 
curette. 

Following a curettage the products should be examined carefully, first 
by the naked eye aided by a lens, and later by the microscope. If several 
cases of a similar nature are being operated on following each other, it is 
important that the curettings should be attributed to the appropriate patient. 
Labelling must therefore be carried out carefully. 

In cases in which only a small strip of endometrium is needed for diagnosis 
of the state of the endometrium in relation to its response to hormones, or 
in which a putative diagnosis of ovulation arises, the full-scale curettage is 
not necessary. In these cases (endometrial biopsy) a small strip-sampling 
curette may be used. This removes a portion of endometrium on stroking 
the curette down on withdrawing it from the uterus. In many cases 
anaesthesia is not necessary, as the instrument is of small calibre and can 
pass through the undilated cervical canal. The procedure can be carried out 
in a properly equipped out-patient department, the patient experiencing 
little discomfort. Several types of these curettes are av^able, the simplest 
being based on Randall’s. 

SOME DIFFICULTIES IN DILATATION OF THE CERVIX 
Occasionally it may be difficult to find the cervical canal. Some cervices 
will only admit a probe and a passage has to be sought, as in dilating a 
urethral stricture. Once the canal has been identified the usual uterine 
dilators can follow. 

The conical cervix with a small external os should be dilated with care, 
or it may split. Sometimes it is better to use an old-fashioned laminaria tent 
to dilate the os slowly before using instruments. 

In the pregnant uterus a tear of the cervix may lead to marked bleeding if 
it extends laterally towards the region of the uterine artery. 

COMPLICATIONS 

These are; perforation of the uterus, hEemorrhage, and infection. 

Perforation probably occurs more frequently than is appreciated. Although 
it is disconcerting to the operator to see the sound or dilator pass freely for 
a distance which indicates perforation, provided that no further interference 
■takes place and the uterine cavity is not infected, there may be no sequels. 
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The patient should be sent back to the ward and a pulse chart kept. If there 
is any fear of infection it is W'ise to use sulphonamides and penicillin 
prophylactically. Perforation can be dangerous if not recognized, and if it 
occurs in the pregnant uterus or in an old patient with a pyometra. In the 
former the embarrassing situation can arise whereby abdominal viscera are , ■ 
delivered by the ovum forceps. In these cases it will be necessary" to perform < 
laparotomy as, quite apart from any" other reason, the mesenteric blood 
supply to the intestine may have been affected. 

If the uterus is perforated in the presence of a pyometra the abdomen 
should be opened, the uterus removed, and chemotherapy established. 

liccmonhage , — Marked bleeding can occur if tlie cervix splits and the 
tear extends to one or other broad ligament. Stitching the tear with mattress 
sutures w’ill usually control the bleeding. If it occurs in less degree the canal 
may be plugged with gauze soaked in an antiseptic. 

Infection may be produced by lighting up a dormant infection, by per- 
foration of the uterus, or by introducing organisms at the time of operation. 
The last, of course, should not happen. Infection takes a few days to estab- 
lish itself and there may be no apparent cause for alarm for two to three 
days; then the temperature rises steeply and various signs of peritonitis 
become evident. It is best to be wise before the event by eliminating from 
this operation patients who have signs of salpingitis, and by giving treat- 
ment prophylactically to any patient in whom perforation has occurred 
and in \vhom there is any doubt as to the question of infection. In cases of 
established infection general nursing and surgical principles apply. 

In passing, it is worthy of note that minor degrees of infection may 
easily be caused by dilatation and curettage. The normal vagina and uterus 
are well protected from infection by the physiologically protective bacterial 
flora of the vagina and by the barrier of the cervix. Operation may, however, 
disturb this relationship and may aid infection by introducing organisms, 
and by providing blood clot and dead tissue for their nutrition. It is possible 
therefore for a patient to have a resulting mild infection and vaginal 
discharge produced by this minor operation. 

After-care . — The modem trend to early rising should be encouraged. 
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Athlete’s foot is a chronic relapsing condition affecting the skin of the 
foot,' particularly the soft, moist areas between the toes. The symptoms 
are well known, as the disease, in its less severe forms at least, is a very 
common complaint. Itching, desquamating layers of sodden white skin, 
and the appearance of deep painful cracks between the toes are the usual 
early manifestations. Later the affection may spread to the sole and dorsum 
of the foot, as a red, scaling area, or groups of vesicles may arise on the 
instep, apparently de novo. For months the patient may have little or no 
trouble with his feet, only to suffer a recrudescence of symptoms in hot 
weather, or when the feet have become hot and sweaty. This may occur 
when the patient is confined to bed on account of some other disease, or 
after a long walk. 

In a large proportion of cases the cause of the condition is a fungus 
infection of the skin. Synonyms for this infection are tinea pedis, epider- 
mophytosis, dermatophytosis and dermatomycosis. The fungus can be 
demonstrated by direct microscopy or identified in culture. Both the 
epidermophyton and the trichophyton occur in tinea pedis. Sodden, whitish 
skin beUveen and beneath all the toes is generally due to a yeast, Monilia 
albicans. The remaining cases of what the laity diagnose as “athlete’s foot” 
are due to other causes, including bacterial infection, and the internal and 
external factors of eczematous dermatitis. 

DIAGNOSIS 

Before instituting treatment it is of paramount importance to be sure of 
the diagnosis, as fungicides applied to eczematous or septic, bacterially 
infected lesions are more likely to exacerbate than to improve them. Diseases 
commonly mistaken for “athlete’s foot” are intertrigo, with maceration 
produced by stale sweat often becoming secondarily infected by pyogenic 
cocci or by monilia; dermatitis due to antiseptics or fungicides; dermatitis 
due to some substance in the socks or shoe leather; pompholjrx secondary 
to general metabolic or psychosomatic disorder; and pustular psoriasis or 
pustular bacterides. In some cases the fungus infection appears to have 
been treated successfully by the patient, but the skin has been left in an 
eczematous condition as a result of the application of the fungicide, and is 
then made worse by further unnecessary treatment. 

The diagnosis can only be made with complete certainty by demonstrating 
the fungus microscopically in the skin taken from the edge of the spreading 
lesion, or by growing it on Sabouraud’s proof agar. 

Skin found just beyond the outer limits of peeling, or that covering the vesicles 
August 1949- Vol. 163 (133) 



124 


THE PRACTITIONER 


in the same area, is the most likely to give positive results. It should be removed 
and soaked in 25 to 30 per cent, potassium hydroxide for from a half to one-and-a- 
half hours, applied to a slide and examined microscopically. No staining is necessary; 
the mycelial threads will be seen branching in the epithelium if the skin is sufficiently 
macerated by soaking for this period, which allows time for the scales to become 
transparent. The process can be assisted by gentle application of heat for a few 
minutes and separation of the cells by teasing with the point of a needle. 

The technique used by Mr. Syms in the laboratory of St. John’s Hospital 
for Diseases of the Skin is as above, and has been found to produce rapid 
clearing of the specimen. It should, however, be remembered that soaking 
for' as long as six to twelve hours may be necessary for examination of 
specimens taken from the nail. 

If these methods are impracticable, a careful examination should be 
made of the spreading edge of the lesion. If a fungus infection is present, 
the reddest part of the patch will be at the edge, the free margin of loose 
skin will face centrally, and immediately beyond the edge tiny vesicles 
will be seen, deeply placed in the epidermis. Flexnires such as the groins, 
natal cleft, and the axillae should also be examined at the same time to 
detect spread of the infection from one part of the body to another. 

The fungus may spread by direct infection or, in certain circumstances, 
by the blood stream. It may, however, be responsible for a symmetrical 
vesicular eruption of the hands, clinically indistinguishable from cheiro- 
pompholyx, indicating that a state of allergy has arisen. This is called an 
“-ide” eruption. The epidermal cells in this area have become allergic, 
or unusually sensitive, to a substance produced in the skin by the fungus 
affecting the feet. These sensitized cells are also sometimes unduly sensitive 
to sunlight — photophytosensitization. Such an eczematous eruption, 
whether it starts on the feet, between the fingers or even on the face, may 
rapidly involve the whole body. No fungus is found in these vesicles, and 
fungicides are not indicated; symptomatic treatment only is required while 
the primary lesion receives fungicides. 

A fungus in spore form may be responsible for a silent infection of the 
thick skin of the soles of the feet, as well as the loose skin around the nail 
folds or the specialized horn or keratin substance of the nail itself, and it is 
not uncommon to find that patients have had brittle, discoloured nails due 
to fungus infection for many years before they are troubled by the mani- 
festations of “athlete’s foot’’. In hot, moist climates the fungus infection 
remains in footwear, particularly the inner soles of boots and shoes, and can 
be cultivated if these are incubated. The skin infected by fungi or yeast is 
vulnerable to bacterial infection, leading to localized pyoderma, erysipelas, 
cellulitis, or lymphangitis and, if prolonged or recurrent, may even lead to 
elephantiasis as a result of chronic fibrosis with blockage of the lymph 
channels. Enlargement with pain and tenderness of the lymph glands in 
the groin is not uncommon in cases in which secondary infection is present. 
The pain and oedema of the foot or ankle, and stiffness of the limb, often 
lead to abnormalities of gait. Lumbago and sciatica may follow. 
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TREATMENT OF FUNGUS INFECTION 

Fungus infection is widely prevalent, and it is unlikely that anyone can at 
all times avoid exposure to it. The natural condition of the feet appears to 
be the deciding factor whether or not infection results, any degree of 
hyperhidrosis making it likely to occur. The fungus does not take root in 
dry feet, where the skin never reaches the macerated condition favourable 
to its implantation and survival. On the other hand, freely flowing per- 
spiration which evaporates immediately is not conducive to its grorvth; it 
is in fact a deterrent. It is in the enclosed areas where evaporation is impeded 
that the fungus flourishes. Freshly secreted perspiration is on the acid side, 
due to the presence of fatty acids, and these discourage the growth and 
survival of fungi; on prolonged contact with the skin the fatty acids volatalize 
or form salts, the stale secretion becomes alkaline and forms an ideal 
culture medium for fungi. 

These facts should be borne in mind in the prophylaxis and treatment 
of the disease. Hot climates are unfavourable, particularly if thick socks 
and heavy boots are worn; the ideal footwear to keep the skin dry and 
inimical to fungi is an open-toed sandal. Prolonged standing, leading to 
stasis in the venous return from the foot, varicose veins, and vasomotor 
disorders affecting the lower limb, may occasionally be contributory 
factors. Anxiety states, associated with moist sweaty hands and feet, play 
a part in some cases. Footwear should be comfortable, as ill-fitting shoes 
may aggravate hyperhidrosis and friction dermatitis. Socks and stockings 
should not be tight, as squeezing the toes together encourages the develop- 
ment of moist intertriginous friction dermatitis between the toes. Rubber 
boots which prevent evaporation should be avoided; many people even find 
that their feet are more sweaty when they wear rubber-soled boots or shoes. 
The feet should be washed frequently and dusted with powder to absorb 
moisture. Warm water may be best to cleanse the skin, but a few minutes 
in really cold water has a good hardening effect. It is not necessarily an 
advantage to use antiseptic powders; ordinary dusting powders are usually 
satisfactory, and are unlikely to initiate sensitization. 

Prevention of recurrence . — It is not difficult to bring about a remission of 
symptoms, but to effect a complete cure and freedom from recurrence is 
far from easy. The reason for this is that the skin has a natural hyper- 
keratotic reaction to invasion by fungus, and these hyperkeratotic layers of 
epidermis form a protection to the spores, enabling them to resist treatment. 
The nail folds also form sheltered crannies in which the spores can lurk. 
Recurrence is believed to be due more often to reactivation of these dormant 
spores than to reinfection from outside. Reinfection does occur, however, 
and sterilization of the patient’s own socks and shoes must not be over- 
looked. Cotton socks should be boiled; those made of materials or mixtures 
which cannot be boiled should be soaked in a disinfectant before washing; 
3 per cent, formalin in water is satisfactory. Shoes can be swabbed-out with 
the same solution, or 20 per cent, dettol, or can be left in an airtight box 
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in which formalin has been placed, for several days. It is wise to remember, 
however, that formalin itself may lead to dermatitis in patients who have 
a skin that is easily irritated. 

Fungicides . — There are many satisfactoiy fungicides, and many vehicles 
in which they may be applied. Salicylic acid is sometimes added to a pre- 
paration as a keratolytic, in strengths over 3 per cent., to e.xpose spores 
protected from the fungicide by keratin: in strengths below 3 per cent, it is 
a keratoplastic. In fact it has been shown that salicylic acid increases the 
efficacy of many fungicides. Treatment may be applied in the form of baths, 
powders, ointments, pastes and paints. The first two methods are chiefly 
symptomatic or prophylactic, but a thorough soak in hypertonic saline, 
coloured pink by the addition of potassium permanganate, i ; 5000, is a good 
initial treatment. It ensures that dirt, sweat and many bacteria will be 
cleansed from the skin. When actual fungus infection is present, the choice 
should be made from the latter three, depending upon the condition of the 
skin. If it is dry and cracked, ointments will soften it; if it is boggy and moist, 
paints will help to dry' it up. In the acute stages, if copious exudation is 
present, pastes are the most useful. Often a combination is best, such as 
ointment at night, with socks in bed to keep it from being wiped off on the 
sheets, and a paint by day. Since most paints contain a percentage of alcohol 
they should not be prescribed when deep cracks are present, as they can 
cause great pain. One or two applications of tincture of benzoin are, however, 
often effective and justify a short-lived pain. 

The active principles employed in treatment fall into two main groups: 
the chemical fungicides, which include benzoic acid, iodine, antiseptic 
dyes, dithranol and chrysarobin, and the natural fungicides, fatty acids 
which are found in freshly secreted sweat. Much work has been done 
recently in America on this latter group, and many fatty acids, as well as 
their salts and esters, have been tested. So far no agreement has been 
reached as to which substance is the most effective, but among the most 
popular are salts of undecylenic acid, proprionic and caprylic acids in con- 
junction, and the ester glycol diproprionate. The fungicidal action of these 
acids is possibly no greater than old-established treatments, but there is 
less likelihood of causing irritation of the skin and secondary eczematous 
reaction. The following are suitable strengths in which to use the different 
medicaments mentioned; — 


Powders 


(1) Sodium hexametaphosphate (to 

hyperhidrosis) 

Salicylic acid 

Zinc oxide 

Boracic acid 

Talc powder 

(2) Zinc undecylenate 

Talc powder 


diminish 

S-o 

2.0 

31-0 

3r-o 

to 100.0 

20.0 

to 100.0 


The number of proprietary preparations recommended for use in this 
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disorder are legion, so a few only can be mentioned. Occasionally, patients 
may use a fungicidal preparation long after the fungus is destroyed and in 
the end encourage the development of a sensitization dermatitis. In these 
cases it is helpful to know the exact formulse of the preparations used, in 
order to avoid using a similar one again and thus aggravating the picture. 
It is sometimes a good plan to use a sedative powder for a few days, and the 
following can be recommended: — 

(1) Desitin powder, or morrhulin. 

(2) Ichthammol powder (Fissan) or Fullers’ earth powder (Cimolite: 
Taylor). 

Omtments 

(a) Modified Whitfield’s; — 

Benzoic acid 10 per cent. 

Salicylic acid 6 per cent. 

In Halden’s emulsifying base simplex. 

(b) Undecylenic acid, 5 per cent., in emulsifying base. 

(c) Sodium proprionate, 25 per cent., in ointment (a). 

Among the numerous proprietary preparations, the effective ones 
include: — 


Mycozol (Parke Davis) 

Chlorotone S per cent. 

Salicylic acid 4 per cent. 

Mercuric salicylate 4 per cent. 

' In an ointment base to too 

(This preparation is made in both liquid and powder forms.) 
Tineafax (Burroughs Wellcome & Co.) 

Zinc imdecylenate 8.0 

Zinc naphthelate 8.0 

Mesulphen 8.0 

Methyl salicylate 2.5 

Terpineol 2.3 

Phenyl mercuric acetate 0.06 

Ointment base 7 ° • 94 

(There is a powder with similar ingredients.) 

Mycil (British Drug Houses) 

Ointment; p-chlorophenyl-o-glycerol ether 0.5 

Water-miscible base to 100.0 

Powder: p-chlorophenyl-a-glycerol ether i.o 


Talc, zinc oxide, boric acid, starch to 100.0 


Phytodermine (May and Baker) 

Cream; Phenyl mercuric acetate 

Salicylic acid 

Terpineol 

In an emulsion ointment base 
Powder; Methyl p-hydroxybenzoate 

Salicylic acid 

Talc 

Mycocten (Bencard) 

Ethyl ester of hydroxybenzoic acid 

O/Hydroxybenzoic acid 

Methylated spirit 


0.167 

3.0 

1.0 
to 100.0 

5-0 
S-o 
. . 90.0 

. . 5-0 

2.0 
.. 93-0 
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in which formalin has been placed, for several days. It is wise to remember, 
however, that formalin itself may lead to dermatitis in patients who have 
a skin that is easily irritated. 

Fnngicides . — There are many satisfactory fungicides, and many vehicles 
in which they may be applied. Salicylic acid is sometimes added to a pre- 
paration as a keratol3^tic, in strengths over 3 per cent., to expose spores 
protected from the fungicide by keratin: in strengths below 3 per cent, it is 
a keratoplastic. In fact it has been shown that salicylic acid increases the 
efficacy of many fungicides. Treatment may be applied in the form of baths, 
powders, ointments, pastes and paints. The first two methods are chiefly 
symptomatic or prophylactic, but a thorough soak in hypertonic saline, 
coloured pink by the addition of potassium permanganate, i : 5000, is a good 
initial treatment. It ensures that dirt, sweat and many bacteria will be 
cleansed from the skin. When actual fungus infection is present, the choice 
should be made from the latter three, depending upon the condition of the 
skin. If it is dry and cracked, ointments will soften it; if it is boggy and moist, 
paints will help to dry it up. In the acute stages, if copious exudation is 
present, pastes are the most useful. Often a combination is best, such as 
ointment at night, with socks in bed to keep it from being wiped off on the 
sheets, and a paint by day. Since most paints contain a percentage of alcohol 
they should not be prescribed when deep cracks are present, as they can 
cause great pain. One or ttvo applications of tincture of benzoin are, however, 
often effective and justify a short-lived pain. 

The active principles employed in treatment fall into two main groups: 
the chemical fungicides, which include benzoic acid, iodine, antiseptic 
dyes, dithranol and chrysarobin, and the natural fungicides, fatty acids 
which are found in freshly secreted sweat. Much work has been done 
recently in America on this latter group, and many fatty acids, as well as 
their salts and esters, have been tested. So far no agreement has been 
reached as to which substance is the most effective, but among the most 
popular are salts of undecylenic acid, proprionic and caprylic acids in con- 
junction, and the ester glycol diproprionate. The fungicidal action of these 
acids is possibly no greater than old-established treatments, but there is 
less likelihood of causing irritation of the skin and secondary eczematous 
reaction. The following are suitable strengths in which to use the different 
medicaments mentioned: — 

Powders 

(i) Sodium hexametaphosphate (to dimmish 


hyperhidrosis) 5.0 

Salicylic acid . , 2.0 

Zinc oxide . . 31 o 

Boracic acid 31.0 

Talc powder . to zoo o 

(2) Zinc undecylenate . 20.0 

Talc powder . to roo.o 


The number of proprietary preparations recommended for use in this 
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the fungus, although X-ray therapy designed to produce permanent 
diminution of sweating should not be given. 

Dosage is a matter for consideration of the individual case by one experienced 
in X-ray therapy of disorders of the skin, and usually three or four doses of between 
75r and loor units will be satisfactory, at an interval of five to ten da>’s. Filtration 
with i mm. of aluminium and a floridity of 95 to roo k.v. has proved satisfactory 
in my experience. Higher doses with longer intervals bettveen treatments may be 
necessary in cases of hyperhidrosis, but overdosage or a repetition of the normal 
dose within eighteen months should be discouraged, and the patient should be 
warned of the danger of X-ray bums. 

In certain circumstances, thorium varnish may be used: 500 e.s.u., 
four times, at weekly inten'als. 

Lotions and ointments containing metals are held by most to be contra- 
indicated in conjunction with roentgenotherapy, but there is no objection 
to the use of substances of high molecular weight, such as the aniline dyes. 
In a large series of Service cases treated in the Far East during the last war, 
J. R. Owen (personal communication) found that this combination of 
methods accelerated the return of the diseased skin to a more normal 
state. These were long-standing cases occurring under subtropical con- 
ditions which included heat tvith high humidity. 

CONCLUSION 
To summarize a good routine of treatment: — 

(1) IVhen there is no evidence of added bacterial infection: — 

(a) Clean the feet with soap and water. 

(b) Dry, especially between the toes. 

(c) Snip off dead skin with scissors, which should have been sterilized 

and should be sterilized again after use. 

(d) Confirm the diagnosis by examination of suitable pieces of skin 

for fungus infection. If fungus infection is found, other likely 
sites of infection, such as the armpits, groins or natal cleft, 
should be examined and, if necessary, treated. 

(e) Apply an appropriate fungicide in a suitable vehicle twice daily. 

(f) Socks and shoes should be cleansed, or sterilized when practicable; 

othenvise they should be put in a warm, dry place, particularly in 
sunlight, but preferably not in an oven as this will loosen the 
wax on the threads in the shoes. 

(g) As soon as the fungus infection is under control, it is best to stop 

the application of antiseptics and fungicides, and use bland 
powder, lotion or ointment. 

(2) '\,\'ben there is bacterial infection it is best for the patient to be con- 
fined to bed or to the house, so that the feet may be lifted above the level 
of the hip and the limb rested. Appropriate local antiseptic treatment should 
be applied; when necessary it should be assisted by systemic chemotherapy 
with the sulphonamide drugs by mouth, or penicillin by intramuscular 
injection. As soon as the bacterial infection is under control, the patient 
may be allowed to walk about and plan (i) be instituted. 
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Aeroped (Aeropcd Ltd.) 

Methyl salicylate i.o 

Benzoic acid 2.0 

Terpineol i.o 

Glycerin 5.0 

Phenyl mercuric nitrate 0.05 

In ointment base 90.0 

Deseitcx f\VaIlace & Tiernan) 

Zinc undecylenate 20 per cent. 

UndecyJenic acid 5 per cent. 

In a water-miscible base 


Pedsyl (Antigen Laboratories) 

Ointment; Undecylenic acid 16.3 per cent. 

Triethanolamine 8.7 per cent. 

Titanium oxide z.o per cent. 

Deodorant 1.0 per cent. 


In a hydrophilic base 

(The base consists of a mixture of proprional and ethyline glycol polymers.) 


Powder: Undecylenic acid 5.0 

Purified talc 57 -o 

Bentonite 17.5 

Zinc stearate 20.0 

Deodorant 0.5 


To encourage desquamation, chrysarobin and dithranol (anthrobin, 
derobin) are satisfactory, provided they are used only for a matter of from 
seven to ten days. A useful paste is; dithranol, 0.5 per cent, in Lassar’s paste. 

Paints . — ^The following are useful: — 

(1) When the skin is moist and sweaty; — 

(a) Castellani’s carbol fuchsin. 

(b) Triple dye. 

(c) Benzoic acid, 3 per cent., and salicylic acid, 3 per cent., in industrial 

spirit. 

(d) Gentian violet, i per cent., brilliant green, ^ per cent, in water, 

applied twice daily (Owen, personal communication). 

(2) In resistant cases: — 

Cignolin, 2 per cent., in benzine or chloroform. 


TREATMENT WHEN FUNGUS HAS NOT BEEN DEMONSTRATED 

The treatment of cases of “athlete’s foot” due to causes other than fungus 
infection is chiefly the application of simple foot hygiene. The feet should 
be kept as clean and dry as possible; potassium permanganate baths are 
useful, and a bland ointment, such as calamine, may be needed for cases 
with fissures and cracks between the toes. 

In chronic or recurrent cases. X-ray therapy must be considered. The 
epidermal cells, rather than the infecting organism, are treated. The decision 
for administration should be made by an expert dermatologist. It is possible 
that X-ray therapy on the skin, by diminishing the amount of sweating, 
alters the host-parasite relationship, and makes the skin less favourable to 



ASTHMA IN CHILDHOOD I3I 

normal brothers and sisters) as they like and with whom they like. The 
older ones naturally tend to mix together and play billiards and ping-pong; 
the younger ones play with building sets, wooden bricks, cars, plasticine, 
chalks, mosaics. Tea is made, the babies crawl about the floor and the 
atmosphere is most informal — and incidentally full of dust! 

By observing the children in their natural emdronment — ^that of play — 
and by discussion with the mothers and older children an attempt is made 
to answer Halliday’s queries concerning psychosomatic disease in general: 
‘T\Tiat sort of child is this? Why did he get the disease he did? Why did he 
get the disease when he did?” 

The idea of this Play Clinic is not original, but was taken directly from 
Rogerson of Guy’s, whose recent death we all so much deplore. He found in 
his clinic that nearly all the children showed an initial anxiety and lack of 
self-confidence, far greater than that usually seen. Some would scarcely 
play at all, and others only very cautiously with a few toys in a comer of the 
room. Soldiers and cannon were treated carefully and often with alarm. 
When the children became more confident their behaviour showed an 
aggressiveness and over-activity in marked contrast to their earlier play. 
During this phase of vigorous activity there was in most cases a striking 
clinical improvement, but relapses occurred if the children’s freedom of 
self-expression was curtailed or thwarted in any way. He regarded this 
behaviour as typical of asthma and as expressing underlying emotional 
tension. Such things as over-anxiousness about school work and over- 
fussiness of mothers are obvious examples of situations productive of 
tension in a child (Rogerson, C. H. (1937): Quart. J. Med., 24, 367). 

We have failed to corroborate Rogerson’s findings as regards the behaviour 
of our thirty children at play. They seemed on the whole to be normal. The 
older ones thoroughly enjoyed plajdng ping-pong and billiards. The quiet 
or shy little ones played happily with mosaics and jig-saws; the more 
boisterous ran about after balls and chased each other. Often, like all 
children, they ceased to play properly and simply “mucked about”, threaten- 
ing one another amicably with billiard cues and hitting the ping-pong balls 
ualdly all over the room. It would have been quite impossible for an in- 
dependent observer to pick out our asthmatics from among their normal 
brothers and sisters. Naturally the children vary — some are shyer than 
others — but do they differ as a group from normal children? We thought 
not, superficially, but to determine the point we asked the headmistress of 
a small school for a report on her fourteen healthy children. She said “one 
is antisocial and imcooperative; one completely home-ridden and with no 
desire to try anything at all difficult — smother ovenv’helmingly fussy and 
anxious; one very little go and no push, and one weeps too easily”. 
She found them all excitable, and 100 per cent, were self-conscious, some 
more than others. All except the one, were cooperative in general games, 
obviously enjoying companionship and keen to do well at work. Our 
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EXPERIENCES IN A LIVERPOOL PLAY CLINIC 

By C. ASTLEY CLARICE, M.D., F.R.C.P. 

Assistant Physician, Royal Liverpool United Hospital [David Letcis 
Northern Branch). 

It was Buckle who said of history that if one could know all the circum- 
stances leading up to an event one would be able to explain exactly why that 
event happened. 

Asthma is a way of reacting to many different, often summating stimuli. 
It has no one “cause” but, using Buckle's argument, if we were able to 
know the circumstances leading up to an attack we should theoretically be 
able to say why that attack occurred. It is as well to be humble and to 
realize that this is a counsel of perfection. Anyone who has run an asthma 
clinic for any length of time knows that in a considerable number of cases 
one simply ends up by saying “I do not know”. But patience is sometimes 
rew'arded and in children, so it seems to me, an assessment of that important 
thing, “the total situation”, is more easily arrived at than in grown-ups 
who, as all children know, are complicated and unpredictable beings, set 
in their ways and ruled by the basest motives. Hence the Play Clinic. 

THE PLAY CLINIC 

Here asthmatic children between the ages of three and fourteen come 
together once a week, wdth or without their mothers, to report progress and 
to play. The Clinic has dealt wth all the asthmatic children who were re- 
ferred to the asthma clinic proper by their general practitioners during the 
course of twelve months; the group is therefore entirely unselected and the 
children were not referred for psychiatric reasons. At the main clinic a full 
history had been taken and physical examination carried out; skin tests were 
also done as a routine, together with X-rays of chest and sinuses and a 
specialist opinion on ear, nose and throat. A line of physical treatment had 
then been decided upon. 

The raison d’itre of the play clinic is to evaluate the results of the physical 
treatment, to assess the background of the child and to arrive at some sort 
of conclusion as to the circumstances in which the attacks are produced. 

Two helpers, experienced in the problem of asthma and in looking after 
children, preside over what really amounts to an informal group discussion 
with the mothers, and extract from them all possible information relating 
to the attack. The children in the meantime play (often accompanied by 

Read before the British Association of Allergists, April 1949. 
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normal brothers and sisters) as they like and with whom they like. The 
older ones naturally tend to mix together and play billiards and ping-pong; 
the younger ones play with building sets, wooden bricks, cars, plasticine, 
chalks, mosaics. Tea is made, the babies crawl about the floor and the 
atmosphere is most informal — and incidentally full of dust! 

By observing the children in their natural environment — ^that of play — 
and by discussion with the mothers and older children an attempt is made 
to answer Halliday’s queries concerning psychosomatic disease in general: 
“What sort of child is this? Why did he get the disease he did? Why did he 
get the disease when he did?” 

The idea of this Play Clinic is not original, but was taken directly from 
Rogerson of Guy’s, whose recent death we all so much deplore. He found in 
his clinic that nearly all the children showed an initial anxiety and lack of 
self-confidence, far greater than that usually seen. Some would scarcely 
play at all, and others only very cautiously with a few toys in a comer of the 
room. Soldiers and cannon were treated carefully and often with alarm. 
When the children became more confident their behaviour showed an 
aggressiveness and over-activity in marked contrast to their earlier play. 
During this phase of vigorous activity there was in most cases a striking 
clinical improvement, but relapses occurred if the children’s freedom of 
self-expression was curtailed or thwarted in any way. He regarded tlus 
behaviour as typical of asthma and as expressing underlying emotional 
tension. Such things as over-anxiousness about school work and over- 
fussiness of mothers are obvious examples of situations productive of 
tension in a child (Rogerson, C. H. (1937): Quart. J. Med., 24, 367). 

We have failed to corroborate Rogerson’s findings as regards the behaviour 
of our thirty children at play. They seemed on the whole to be normal. The 
older ones thoroughly enjoyed playing ping-pong and billiards. The quiet 
or shy little ones played happily with mosaics and jig-saws; the more 
boisterous ran about after balls and chased each other. Often, like all 
children, they ceased to play properly and simply “mucked about”, threaten- 
ing one another amicably with billiard cues and hitting the ping-pong balls 
wildly all over the room. It would have been quite impossible for an in- 
dependent observer to pick out our asthmatics from among their normal 
brothers and sisters. Naturally the children vary — some are shyer than 
others — but do they diflfer as a group from normal children? We thought 
not, superficially, but to determine the point we asked the headmistress of 
a small school for a report on her fourteen healthy children. She said “one 
is antisocial and uncooperative; one completely home-ridden and with no 
desire to try anything at all difficult — ^mother overwhelmingly fussy and 
anxious; one very little go and no push, and one weeps too easily”. 
She found them all excitable, and 100 per cent, were self-conscious, some 
more than others. All except the one, were cooperative in general games, 
obviously enjoying companionship and keen to do well at work. Our 
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children appear to come out of the comparison \vith hers quite creditably; 
we have no child that is antisocial and uncooperative, and only three 
abnormally shy retiring ones out of thirty. 

The conclusion therefore is that we have not been able to learn anything 
positive about asthma from watching our children at play. 

There are several possible reasons why the findings iffer from Roger- 
son’s. He was a psychiatrist and as such there would be a marked tendency 
for psychiatric cases to be referred to him. In support of this, ten of his 
patients were only children, whereas in our series the figure was only five 
out of a similar number. Again, being a psychiatrist it is quite certain that 
he would be both able and likely to read more into children’s play than we 
would. Moreover, his controls were not normals but non-asthmatic problem 
children. 


FACTORS PRECIPITATING ATTACKS 
I now want to say something about what we learnt by getting to know the 
mothers and discussing with them the setting in which their children’s 
attacks occurred. Several features immediately strike one. First, the role 
of excitement. In no fewer than fourteen out of thirty cases was excitement 
given by the mother as the main “cause” of the asthma. Here are some 
typical examples from the mothers’ letters and statements; — 

“Diana’s attacks appear occasionally without any known cause but we have 
noticed that when she is looking forward to anything, such as examinations or going 
away for outings with the girl guides, she gets worked up and excited and the asthma 
appears before the event comes off”. 

“He gets all worked up before he gets an attack and bites his elder brother, a 
thing he never does at other times”. 

“James often gets asthma when he is excited about going away for a holiday or 
going to a party. I can’t tell him he’s going anywhere because he gets all worked up, 
has asthma and can’t go”. 

Secondly, one cannot help being struck by the part played by infection: 
“It came on after whooping-cough”; “Every time he gets a cold off starts 
the asthma”; “He’s been wonderful since he had his tonsils out” — all these 
remarks are common, and in fact we found them mentioned as major 
factors in fourteen of our cases. If in our series we take the emotional and 
infective triggers together we find that they are regarded as the “causes” 
by the mothers in twenty-four out of our thirty cases. Sometimes it is one 
and sometimes it is the other in the same patient — ^the mothers anyhow 
recognize what is meant by psychosomatic disease! 

Thirdly, one is struck by the very few occasions in which the history 
suggested hypersensitivity to the common allergens (three of our cases 
only). 

Fourthly, there is an equally small group in which the asthma appears to 
be precipitated by climatic conditions — ^fog, change of temperature. East 
winds and the like. 
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"What do these observations mean? It is difficult to be sure. It seems 
reasonable to deduce that in asthma the bronchioles are a locus minoris 
resistentiae, to be sent into spasm by stimuli which vary even in the same 
individual. When, however, excitement is the trigger it must be something 
different from the normal exuberance shown at the play clinic, otherwise 
we should be constantly witnessing attacks, whereas they are in fact very 
rare. The excitement which starts off the asthma appears to contain in it an 
element of tension, but we have been impressed by the fact that the tension 
is acute and not chronic. The homes, mothers and general background of 
these children appear reasonably normal but the child over-reacts, either to 
an ordinary tensional experience or to a quite tri\dal infection. He is in fact 
allergic in the widest possible sense. 

Great stress has been laid by others on chronic tensional situations in the 
home but we have not been able to substantiate this. We must remember 
that life is not a bed of roses and that it is possible to discover sources of 
irritation and friction in all human lives and relationships. Perfection is not 
natural and only questionably desirable. The point I want to make therefore 
is that it is the child and not the environment that is mainly wrong. Trivial 
normal things start off asthma. 


RESULTS 

The results, as might be e.xpected, are excellent. Unless there is gross 
deformity of the chest or much emphysema I am sure the majority of 
children do quite literally grow out of their disability as they become more 
stable in mind and body. Getting better, however, may be a tedious business 
with many fluctuations. Multiple causes call for multiple treatments and we 
find that m practice we treat most of our children at all levels — ^reassurance 
and explanation, sedation, avoidance of allergens, desensitization, breathing 
exercises and convalescent homes; most unscientific, but we rationalize it 
by saying that as many elements go to the re-creation of a healthy child as 
go to the winning of a long war, and I fully believe that it is only by a 
combined operation that victory can be achieved. 

But the fight is often long, and the use of the play clinic is to provide a 
focal point where patients can be sure of receiving S3mipathy, time, en- 
couragement and advice. We feel it is useful because they keep on coining, 
they write to us, responded in a body to the follow-up, and constantly 
express their gratitude for the interest which continues to be taken in them. 



A NOTE ON ASTHMA 

By a. V. MAGEE, M.B., Cii.B. 

Temporary Assistant Medical Officer of Health, City of Manchester. 

The following cases of asthma are described in the hope that they \nll 
stimulate an interest in the possibility of a sex factor existing iii all cases of 
spasmodic asthma. It is well known that the disease appears in the mansion, 
the manor and the manse — rarely in the dirty dungeons of the down-and- 
outs. Although the cat, the dog and the pollen-laden bee are blamed for it, 
they never suffer themselves. My lady’s soft feather pillow plays its part, 
but the harlot’s blankets are not suspect. The intellectual suffers: tlie se.x- 
satisfied escape. 

(1) I brought Aubrey in my “little black bag" to wealthy middle-aged parents, 
and he flourished exceedingly until six years of age. Then, one evening, he surprised 
his parents and, no doubt, himself, by developing a perfect attack of astlima. In 
spite of the advice of relatives and friends, %vho suggested filling him with tablets 
of Ko-Ko, Mo-Mo, To-To and other sovereign remedies, he continued to have 
his attacks soon after climbing into his luxurious cot. He never had an attack, 
however, when he slept in the same room as his parents. 

One morning I was called in to see his mother, and on being shown into tlie 
drawing-room found little Aubrey warming his back at tlie fire with his hands in his 
pockets. He was panting away like an old man and vigorously touching his “little 
man”. That evening I rang up his father and suggested a cure for the astlima. He 
rang off in a violent temper. Still, with a bit of persuasion, a cure was obtained and 
the asthma accompanied the foresldn into oblivion. 

(2) The first time I met Ethel she was thirty-four and had suffered from asthma 
since the age of twenty-one. Tlie attacks came on forty-eight hours before the 
period and lasted until the flow was at its height. Ethel, in an attack, was like Old 
King Cole — she “called for her fiddlers three”. Her loving parents took turn about 
spraying her throat with adrenaline until such time as I could arrive with tlie needle. 
(Dccasionally I tried morphine or sterile water, but they never worked.* 

Ethel was in love with, and was beloved by, an elderly married man in her oivn 
profession and as he could rarely escape from his married ties, adrenaline had to 
play tlie part of the lover. This dawned on me one evening when I entered the 
bedroom, unannounced, and found the patient panting away quite happily whilst 
the boy friend massaged tlie left breast. A few weeks after tliis incident, the lover 
met an accidental death and the patient developed a very severe attack of asthma. 
A specialist, called in, advised removal to hospital in the morning. At g.30 a.m. she 
had arrayed herself like Lady Jane Grey for the scaffold. The ambulance men 
trudged upstairs with tlie stretcher, and entered tlie bedroom to find her dead. 

(3) Stephen had a good job and an ugly wife. He also had astlima. His firm, loth 
to have such a good man off siclt so often, paid for him to have a month’s treatment 
in Switzerland where a director had received much benefit. Letters and photo- 
graphs soon proved the medical wisdom of the firm’s decision. One snap showed 
Stephen leaping four feet into the air hand in hand witli a pretty Swiss nurse. 

The month was up and we all looked forward to the miracle’s return. On tlie train 
from Hanvich, however, he had a slight attack of astlima^^due, no doubt, to the 
smoke and grime. Arriving home he took to bed and ordered his wife to get out the 
svringe and adrenaline. I don’t know the exact cause of death for a friend took over 
the cSse as I went on holiday just then. 
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) It may seem strange but I alwa^’s thought Mabel got a certain amount of 
;tic satisfaction from the great alarm and distress her parents suffered -when she 
attacks of asthma. I wasn’t the first to attend the patient. Like the lady mentioned 
t. Mark, she had suffered many things by many physicians and her parents had 
it aU they had and were nothing bettered but rather she grew worse. Eventually 
left her “mouldy old people” and asthma left her when a married man with a 
idden wife set her up in a flat. 

;) Beatrice was the local schoolteacher and as fit as a fiddle. When she married the 
I lay-preacher and Man of God, we all thought it was an ideal match. After 
e months of marriage, however, Beatrice developed attacks of asthma coming 
ibout 11.30 p.m. On investigation it appeared she finished her household duties 
lit 10.30 p.m. and went to bed, leaving her husband poring over Matthew’s 
jinmentary on the Bible”. He retired about 11 p.m., switched off the bedroom 
t, disrobed in the dark and with his mind full of spiritual things, crept into 
and fell fast asleep. 

n a talk with his wife I learned that from her earliest days she had a tremendous 
ire to have children of her own. When she informed her husband of this he 
rimanded her, saying that those who revel in, or even think of, the pleasures of 
ulation, sin in the eyes of the Lord. The husband was seen and the duties of a 
rried man explained to him. Beatrice now has three children and asthma is 
gotten. 


THEORY 

b know that asthmatics love adrenaline. We know that changes in the 
narenals cause altered sex characteristics. We know that the hormone- 
jducing organs are linked together like a ship’s cable. If one link breaks, 
; ship is “at sea”. 

[ suggest that asthmatics snap their cable at the suprarenal link and repair 
with the mental satisfaction given by adrenaline injected (through their 
rasympathetic system) or by an increased adrenaline output stimulated 
sexual satisfaction. 


TREATMENT 

meral practitioners dealing with cases of true spasmodic asthma should 
ve a “knee to knee” talk with their patients and unravel any sexual 
Eculties existing. This sounds simple enough, but asthmatics can be very 
.cooperative and frequently antagonistic. It may mean losing the patronage 
a good percentage of them but that will save quite a few urgent night 
[Is. If this approach fails there are always our old friends bromide and 
rbitone, in large doses, available for use before an attack is likely to come 
, and its timing can be gauged by the talk mentioned above. 



CARE OF THE PERINEUM DURING 
LABOUR 

By william HUNTER, M.D., M.R.C.O.G. 

Assistant Obstetrician, Pri?iccss Mary Maternity Hospital; Associate Sttrgeon 
to the G^meecological Department, Royal Victoria Infirmary, Newcastle upon Tyne. 

The comfort of the patient following childbirth depends to no small degree 
upon the presence of an efficient pelvic floor and an intact perineum. The 
occurrence of maternal damage during labour has been recognized from 
time immemorial, and we have even been told in the Book of Genesis that 
Perez, the son of Tamar, born about 1727 B.C., was so named because he 
inflicted a tear upon his mother at the time of his birth. Yet, in his lectures 
delivered nearly two hundred years ago, William Hunter gave more prac- 
tical advice regarding the prevention of maternal birtli injury than many 
of the modem textbooks. In spite of this lack of attention during recent 
years, however, much can be done to reduce the risk of perineal trauma by 
proper management of labour, and to prevent lasting discomfort and in- 
capacity by careful repair of lacerations. 

The chief causes of perineal laceration are relative disproportion beb\xen 
the foetus and the vaginal orifice, too rapid expulsion of the foetus, the 
passage of unnecessarily large sectional planes of the foetus through the 
vaginal orifice due to faulty mechanism and, occasionally, posterior dis- 
placement of the foetal head at the pelvic outlet by an acute sub-pubic angle. 

ASSISTANCE AT DELIVERY 

Assistance at deliveiy is intended to help the mechanism most favourable 
for the normal birth of the baby and thereby to reduce the risk of injury to 
the mother and to the child. Deliberate unhurried delivery of tlie head, with 
gradual stretching of the perineum, is the first essential. 

As it expands the vaginal orifice, the head is kept well flexed by drawing Ae 
occiput away from the pubes with tlie fingers of the right hand, the thumb resting 
lightly on the sagittal suture as near as possible to the anterior fontanelle to guard 
against a sudden, unexpected and uncontrolled descent and forward thrust of tlie 
head. Maintenance of flexion by pressure through the perineum is not recommended 
as it carries a risk of damage to the pelvic floor. Adequate time is allowed for com- 
pletion of internal rotation of the head. The occiput is freed by slipping back the 
anterior margin of the vaginal orifice, the vestibule and the labia minora to the 
nape of the neck at frequent intervals during uterine contractions while tlie vertex 
is descending, to ensure tliat the smallest ppssible sectional planes of tlie head pass 
through the vaginal outlet (fig. i and 2). 

When the occiput is bom, the forward thrust of the head may be assisted and 
extension initiated by pressure on tlie brow through the ano-coccygeal se^ent of 
the perineum with the fingers of the left liimd (fig. 3), extension being continued by 
traction on the bi-temporal diameter by the fingers of the right hand, tlie^patient 
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3. I. — Birth of the fatal head shotting the disengaging diameter before 
the occiput has been freed from the vestibule. 



IG. 2. — Birth of the fatal head showing the disengaging diameter after 
the occiput has been freed from the vestibule. 
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By william HUNTER, M.D., M.R.C.O.G. 

Assistant Obstetrician, Princess Mary Maternity Hospital; Associate Surgeon 
to the Gyncecological Department, Royal Victoria Infirmary, Newcastle upon Tyne. 

The comfort of the patient following childbirth depends to no small degree 
upon the presence of an efficient pelvic floor and an intact perineum. The 
occurrence of maternal damage during labour has been recognized from 
time immemorial, and we have even been told in the Book of Genesis that 
Perez, the son of Tamar, born about 1727 B.C., was so named because he 
inflicted a tear upon his mother at the time of his birth. Yet, in his lectures 
delivered nearly two hundred 3'ears ago, William Hunter gave more prac- 
tical advice regarding the prevention of maternal birth inju^ than many 
of the modem textbooks. In spite of this lack of attention during recent 
years, however, much can be done to reduce the risk of perineal trauma by 
proper management of labour, and to prevent lasting discomfort and in- 
capacity by careful repair of lacerations. 

The chief causes of perineal laceration are relative disproportion between 
the foetus and the vaginal orifice, too rapid expulsion of the foetus, the 
passage of unnecessarily large sectional planes of the foetus through the 
vaginal orifice due to faulty mechanism and, occasionally, posterior dis- 
placement of the foetal head at the pelvic outlet by an acute sub-pubic angle. 

ASSISTANCE AT DELIVERY 

Assistance at delivery is intended to help the mechanism most favourable 
for the normal birth of the baby and thereby to reduce the risk of injury to 
the mother and to the child. Deliberate unhurried delivery of the head, with 
gradual stretching of the perineum, is the first essential. 

As it expands the vaginal orifice, the head is kept well flexed by drawing the 
occiput away from the pubes with the fingers of the right hand, the thumb resting 
lightly on the sagittal suture as near as possible to the anterior fontanelle to guard 
against a sudden, unexpected and xmcontrolled descent and forward thrust of the 
head. Maintenance of flexion by pressure through the perineum is not recommended 
as it carries a risk of damage to the pelvic floor. Adequate time is allowed for com- 
pletion of internal rotation of the head. The occiput is freed by slipping back the 
anterior margin of the vaginal orifice, the vestibule and the labia minora to the 
nape of the neck at frequent intervals during uterine contractions while the vertex 
is descending, to ensure that the smallest possible sectional planes of the head pass 
through the vaginal outlet (fig. i and 2). 

When the occiput is bom, the forward thrust of the head may be assisted and 
extension initiated by pressure on the brow through the ano-coccygeal segment of 
the perineum with the fingers of the left hand (fig. 3), extension being continued by 
traction on the bi-temporal diameter by the fingers of the right hand, the^patient 
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Fig. I. — Birth of the foetal head showing the disengaging diameter before 
the occiput has been freed from the vestibule. 



Fig. 2. — Birth of the foetal head showing the disengaging diameter after 
the occiput has been freed from the vestibule. 
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Fio 3. — Completion of the forward thrust of the fa'tal head during primary 
extension aided by ano-coccygeal pressure. 



. — A case of stress incontinence of urine showing a healed anterior 
vaginal laceration and an intact perineum. 
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Fio 3. — Completion of the forward thrust of the fa’tal held during primary 
extension aided by ano-coccjgeal pressure. 



Pjq — A case of stress incontinence of urine showing a healed anterior 

vaginal laceration and an intact perineum 
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breathing deeply or, preferably, being under light surgical anesthesia. Lateral 
support may be given by the left hand to the slackening perineum after the birth 
of the brow as the irregular face is being disengaged, and the chin is freed by 
sweeping the finger from one angle of the jaw beneath the chin to the opposite side. 
The administration of the anesthetic is now discontinued. The toilet of the eyes, 
nose and mouth is carried out and the presence of “cord round neck” is eliminated, 
while ample time is allowed for restitution and external rotation of the head, with 
internal rotation of the shoulders, to take place. The anterior and posterior shoulders, 
the tnmk and limbs are carefully delivered in turn, torsion and excessive lateral 
flexion of the neck being avoided. 

If the size of the vaginal outlet is inadequate or laceration of the perineum 
is impending, the head resting on the pelvic floor may fail to advance 
farther in spite of powerful uterine contractions and good cooperation on the 
part of the patient, depression of the perineum not being accompanied by 
further dilatation of the vagmal orifice. In some cases the perineal skin may 
blanch during the contractions and may show beading with serum. Multiple 
small irregular skin fissures showing a tendency to bleed occasionally 
appear, and a minor trickle of blood may come from a superficial laceration 
of the lower third of the posterior vaginal wall. In other cases an indistensible 
ring of almost cartilaginous consistency may be felt within the vaginal 
orifice immediately above the hymen. Often a secondary caput succedaneum 
develops on the scalp and enlarges progressively. 

LACERATION OR EPISIOTOMY 

When the vaginal orifice is unable to expand sufficiently to permit the 
passage of the foetus, if labour is allow-ed to proceed unchecked, sooner or 
later the perineum will give way, and an irregular laciniate rent will result, 
its direction and extent being uncontrolled except by the correct and skilful 
control of the fcetal head during delivery. Further, considerable force is 
required to rapture the resistant perineum and the full stress is taken by the 
foetal head. There is therefore an appreciable risk of intracranial trauma 
which, even though it may often be of minor degree, caimot be other than 
harmful to the child. This is particularly liable to occur in small babies. It is 
possible to be over-zealous in the care of the perineum at the expense of the 
anterior vaginal wall. A perineal laceration may be repaired efficiently with 
relative ease but an anterior vagmal laceration may be associated with 
damage to the voluntary sphincteric mechanism of the urethra, causing 
stress incontinence of urine, a condition w^hich is notoriously difficult to 
treat (fig. 4). On the other hand, when laceration is inevitable or the advance 
of the foetal head is arrested by rigidity or inelasticity of the vaginal orifice, 
deliberate division of the perineum with scissors, if performed intelligently 
and with prudence, will prevent unnecessary suffering by shortening the 
second stage of labour, will minimize the risk of overstretching or damaging 
the anterior vaginal wall and the underlying structures and, by deflecting 
the wound, of damaging the anal sphincters and canal. It will also lower the 
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lower birth canal, minimiz e disorders of micturition and defaecation, and 
reduce the risk of traumatic intracranial lesions in the child, especially when 
it is premature. After episiotomy, the foetal head should be delivered with 
care, to prevent extension of the wound, special attention being directed to 
the completion of internal rotation, the maintenance of adequate flexion 
until the occiput is bom, the displacement of the vestibule to the nape of the 
neck before extension is permitted to take place, and slow delivery of the 
head. 


PERINEAL REPAIR 

A good episiotomy, carefully repaired, as it reduces the forceps rate and, 
when judged by the findings at postnatal examination, is found to give good 
anatomical and functional results, is a conservative procedure. Every 
patient should be carefully swabbed and examined for perineal or vaginal 
laceration as soon as the cord has been severed after delivery and, if an 
episiotomy has been performed, its precise extent should then be deter- 
mined. 

In an inquiry conducted by the Medical Women’s Federation (1949) it was found 
that in a series of 425 confinements, over two-thirds of which were attended by 
specialist obstetricians, perineal repair was necessary in 69 per cent, of primi- 
gravidaa, 44 per cent, of secundigravidte, and a diminishing percentage of multi- 
gravidas. 

No matter how trivial the laceration may appear it should be efficiently 
repaired. In the case of the smaller lacerations or episiotomy incisions, the 
repair may be carried out on the bed with the patient in the dorsal position 
with the knees drawn up and widely separated, but in the more extensive 
cases, the modified lithotomy position, maintained by an obstetric helper. 
Clover’s cmtch, chairs at the bedside, or assistants, is essential. It is pre- 
sumed that the vulva has been efficiently shaved before delivery, as asepsis 
is impossible when hair, which tends to be caught up in sutures or to be 
incorporated in the wound, or later, becomes matted with lochial blood, has 
not been removed. A general anaesthetic may be used for perineal repair, 
but about 5 to 10 ml. of 2 per cent, local anaesthetic injected subcutaneously 
through the wound edges on either side gives very satisfactory results. 
Five per cent, dettol solution — a full ounce to the pint — is a satisfactory 
antiseptic to use for swabbing the vulva, and sterile gloves should be worn. 
Sterile towels are a boon as a covering for the instrument table (or chair) 
and for covering the bed and other parts likely to be touched by the ends of 
the suture material. If dry sterile towels are not available, towels or clean 
babies’ napkins can be used after boiling for ten minutes or steeping in i in 
20 dettol lotion for twenty to thirty minutes. These can readily be prepared 
as routine before the delivery with towels (or napkins) required during the 
course of the delivery itself. I use a number 2 hah-circle medium triangular 
skin needle for all suturing, with number o B.P.C. Merson’s 21-day catgut. 
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forceps rate, facilitate subsequent good apposition of the tissues and perineal 
repair by leaving a clean-cut surgical incision in a pre-selected position 
instead of an irregular laciniate contused wound, and will reduce the hazard 
of intracranial trauma. If the wound is efficiently sutured a good anatomical 
and functional result is nearly always obtained and accurate approximation 
of the tissue during perineal repair is facilitated. 

TECHNIQUE OF EPISIOTOMY 

The operation of episiotomy should be delayed whenever practicable until 
.the perineum is under tension, when the deeper structures will be displaced 
from the line of the incision. The patient may be lightly anaesthetized or a 
local anaesthetic may be injected into the perineum. If the head cannot be 
fixed in its position of maximum descent by pressure on the uterine fundus 
when a contraction has passed its peak, the perineum should be stretched 
laterally and firmly depressed by the separated index and second fingers 
of the left hand introduced into the vagina while the incision is being made. 
This digital stretching must, however, be considered inferior to expansion 
by the advancing foetal head. The incision should not, as a rule, be made at 
the height of a contraction and the left hand should be held in readiness to 
control the swift descent of the released foetal head. 

Choice of incision . — ^The choice of incision is of considerable importance 

(fig- 5)- 

A lateral incision gives little increase in the space available for the foetal head to 
pass through, there is some possibility of inflicting damage upon branches of the 
internal pudental artery, and unequal retraction of the wound edges with deep 
recoil of the divided levator fibres renders accurate apposition and repair difficult. 
A median posterior incision gives a maximum increase in available space with little 
irreparable damage to the underlying structures, straightforward repair with a 
minimum amount of tension on sutures, and satisfactory healing in nearly all cases, 
its only disadvantage being the risk of laceration of the anal sphincters and canal if 
extension occurs. The risk may be obviated by converting it into an L-shaped 
incision, the lower limb of which passes through the tissues antero-lateral to the 
anal sphincter without dividing any essential structures. If it is thought that only a 
relatively small episiotomy incision will suffice, a modification of this incision is 
sometimes used. The perineum is divided posteriorly from the mid-point of its 
anterior margin and the incision is deflected slightly to the right side so that any 
prolongation will reach the sphincters at a tangent. It is stressed that such an 
incision must start in the midlinc in front and must be deflected only slightly to the 
side. The postero-lateral incision starting to one side of the midline and extending 
postero-laterally at an angle of approximately 45 degrees is intermediate in advantage 
and disadvantage between the posterior and lateral incisions, and is not recom- 
mended. Bilateral postero-lateral incisions should be condemned as the increase in 
available space at the vaginal outlet is no greater than that obtained by a single 
posterior incision, whilst the centre flap retracts, is difficult to suture in position 
and after repair, usually forms an atrophic, inefficient perineum consisting of little 
more than vaginal mucosa and perineal skin. Undoubtedly the incision of choice 
is the median L-shaped incision or the median tangential incision. 

A timely episiotomy, if properly performed and efficiently sutured, will 
restore the integrity of the maternal tissues, prevent overstretching of the 



THERMAL COMFORT IN TEMPERATE 
CLIMATES 

By W. S. S. LADELL, M.B., B.Ch. 

From the Colonial Medical Research Committee's Laboratory for Research in 
Hot Climate Physiology, at the Medical School, Yaba, Lagos, Nigeria. 

Except in the most unusual circumstances a man always loses heat to his 
environment, and in all circumstances he is generating heat. When the 
rate of heat loss tends to exceed that of heat production the individual 
feels chilly: when the reverse occurs, either because of increased heat pro- 
duction or because of difficulties in the way of heat loss, he feels warm. At 
all times, however, the body temperature is kept between narrow limits, 
first by immediate adjustments, which have the effect of altering the heat 
stored in the body, and then by re-establishment of the equilibrium between 
heat loss and heat production, by alterations in the one or the other. To be 
in thermal equilibrium is not necessarily to be in thermal comfort; but 
thermal comfort is a special case of thermal equilibrium in which no changes 
in heat storage are taking place and in which adjustments, either to the 
heat loss mechanism or to the heat production, are minimal. 

The chief means by which the temperature is regulated is adjustment of 
the heat loss mechanisms. Heat is lost directly by conduction, convection 
and radiation. The amount of heat transferred by conduction depends upon 
the area of contact between the hot object and the conducting mass; for a 
sitting or standing man the area of contact with a solid mass is small, and 
as the thermal conductivity of the air is low, the heat loss by conduction is 
negligible. But if a man is immersed in water, heat loss by conduction (and 
also by convection) is more rapid. A naked man can survive for at least 
four hours in air at 34° F. (1.1° C.), but immersion in water at that tem- 
perature may cause fatal chilUng in less than half an hour (Molnar, 1946). 

Convection and radiation are the two main routes of heat loss in temperate 
climates. Heat loss by convection depends upon the temperature difference be- 
tween the cooling surface and the air flowing over it; it is also affected by air move- 
ment. Radiation loss is a function of the temperature difference between the surfaces 
concerned and is also dependent upon the nature of those surfaces. Some surfaces 
absorb all incident radiation and also radiate perfectly; such surfaces are described 
physically as “black”. Human skin of any colour, the surfaces of clothes and most 
painted surfaces are of this type, insofar as low temperature radiation is concerned. 
In addition some cooling by evaporation is always taking place; inspired air takes up 
moisture as it passes along the respiratory passages, 300 to 400 ml. per day is evaporated 
this way; and there is a continuous flow of water through the non-sweating skin by 
osmosis, the insensible perspiration. The amount of heat lost by evaporation, the in- 
sensible water loss, is equal to 25 per cent, of the basal metabolic heat. 

Heat losses cannot be reduced beyond a certain point. Evaporative loss 
always continues, and loss by the other routes can only be reduced, but never 
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or number 00 B.P.C. London Hospital 21-day catgut for the vaginal and 
muscular layers and number 4 T black braided or waxed silk for the perineal 
skin. This is reliable, easy to handle and does not prick the patient during 
the puerperium as docs siJkn’orm gut or nylon. Only dyed sutures should be 
used for the perineal skin, as undyed non-absorbable sutures may be 
difficult to find when the perineal hair begins to grow. 

I start by identifying and transfixing the ape.v of the laceration in the vaginal wall 
with the needle (fig. 6) and close the vagina by a continuous mattress suture — the 
stitches being inserted close together to avoid puckering and shortening of the 
vaginal wall and every stitch being “looped”. This makes a firm, hxmostatic closure 
through which lochia cannot pass into the deeper layers of the wound. The left 
levator ani muscle is picked up, the needle being passed from the superficial to the 
deep aspect, and being drawn completely through before the right muscle is picked 
up from the deep to the superficial aspect to avoid damage to the rectal wall. This 
stitch is used as a retractor to draw the muscle bellies into greater prominence, as at 
least one interrupted levator stitch is inserted in front and one behind it, and all 
sutures are then tied, A slightly paler layer of superficial perineal muscles and 
supporting tissues overlying the levator muscles is then brought together by in- 
terrupted catgut sutures to add bulk to the perineum, to bring together the re- 
tracting superficiai fibres of the levatores ani, and to bring the skin edges into 
apposition. Finally the skin — and the skin alone — is closed by interrupted black 
silk sutures tied without tension and with the ends left about an inch long for ease 
of identification. 

The repaired perineum is swabbed down and sprinkled with sterile 
sulphanilamide powder before a sterile vulvar pad is applied. The patient is 
nursed in Fowler’s position, preferably on an air-ring. If a nurse is in 
residence the vulva should be swabbed with i in 40 dettol lotion, followed 
by dusting ivith sulphanilamide powder, whenever the patient passes urine 
or has her bowels opened. If there is no nurse in residence I think it is w'lse 
to say that the anus only is to be swabbed with a wool pad steeped in dettol 
lotion after defaecation and the vulva is not to be touched except by the 
visiting nurse. Clean sterile pads should be put on whenever the pad is 
soiled, and an aperient is given on the second night after delivery. The silk 
sutures are usually removed on the sixth day and the results are remarkably 
good, so good, in fact, that it is sometimes difficult to find a perineal scar at 
the time of the postnatal examination six or eight weeks after delivery. 

I should like to express my thanks to the publishers, Messrs. John Sherratt and 
Son, and Messrs. D. Appleton, Century Co., Inc,, for permission to reproduce 
illustrations from the Journal of Obstetrics and Gyneccology of the British Empire, 
and from J. W. Williams’ “Textbook of Obstetrics” (tliird revision by H. J, Stander), 
respectively. 
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dilated vessels. A flushed or pink sldn is always warm, but a pale skin may 
be hotter than a red skin if the circulation in the deeper parts is rapid; this 
may be brought about in man, especially in the finger tips, by the opening 
up of the arteriovenous anastomoses; these open both when there is local 
cooling, and so serve to keep up local skin temperature, and when the 
environmental temperature is high and heat loss by the direct routes is 
failing. Bazett (1938) has shown that the local skin circulation may be in- 
creased ten times in response to heat; this puts a considerable strain on the 
cardiovascular system, and to maintain the arterial blood pressure the 
cardiac output rises and there is vasoconstriction elsewhere; nevertheless, 
there is often a small drop in the arterial blood pressure of men during hot 
weather, and an unacclimatized man suddenly exposed to severe heat may 
suffer such a fall as to have syncope; he could be truly described as suffering 
from “heat shock”. Early in acclimatization, however, there is an increase 
in the plasma volume which eases the vascular situation. 

NERVOUS CONTROL 

Heat loss, heat conservation and heat production are controlled by the 
hypothalamus. The centre controlling sweating is anterior in the supra- 
optic region; the other centres are lateral and posterior. Damage to the 
hypothalamus therefore upsets heat regulation; usually the anterior centres 
are more affected, as, for example, in cerebral malaria, and there is hyper- 
thermia. The efferent impulses from the centres are mediated chiefly 
through the sympathetic, but the central stimulus for shivering is believed 
to pass down the spinal cord. The centres themselves are controlled re- 
flexly from end-organs in the skin, and they are also sensitive to changes in 
the blood temperature locally. The stimulating effect upon the metabolism 
of adrenaline and, when exposure periods are long, of thyroxine, are 
important when an individual is exposed to cold, and are part of the general 
endocrine control of metabolism. 

THERMAL COMFORT 

Over a narrow range of air temperature no adjustments are necessary for 
thermal equilibrium and there is thermal comfort. For nude resting males 
this range is from 82.4 to 88.8° F. (28.0 to 31.6° C.) and for women from 
80.6 to 90.6° F. (27.0 to 32.6° C.). Within this comfort zone, heat production 
is at its lowest and the skin is moderately vasodilated and not sweating. Any 
rise in air temperature above these limits, or any increase in metabolism or 
activity, results in sweating and a rise in body temperature; thermal 
equilibrium is maintained, however, although at successively higher body 
temperatures as the environmental temperature rises or the metabolism 
increases, until the body temperature reaches about 105° F. (40.6° C.). 
At this point the regulating mechanism fails, and unless active cooling is 
initiated the body temperature continues to rise, until irreparable damage is 
done to the brain and the patient dies. Fever is not in itself harmful until 
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Stopped, by cutting down the circulation to the skin and subcutaneous 
tissues. Erection of the skin hairs will reduce losses from the naked body by 
preventing the free flow of air over the skin; but the best insulation the 
unaided body can achieve is only equal to that of a layer of cork of the same 
thickness as the skin and subcutaneous tissues. 

BODY TEMPERATURE AND THE VASCULAR SYSTEM 

Heat results from the metabolic processes. This heat is picked up by the 
blood and distributed to all parts of the body, in the same way as the heat 
from the furnace is distributed throughout a building by the water in the 
pipes of a central heating system. 

The skin and superficial tissues are always cooler than the blood and 
deeper tissues, as they are continually losing heat to the environment (in 
temperate climates); they are much cooler when the circulation is closed 
down. The depth below the skin surface at which the tissues are at the 
(central) blood temperature varies according to the state of the skin cir- 
culation, and the total heat content of the body is a function, not only of the 
central temperature, but also of the thickness of this cooler layer. The more 
blood to the skin and subcutaneous tissues the thinner this layer is, and so 
the greater the total heat content; when the circulation is cut down the layer 
becomes thicker and cooler and the total heat content is less. Thus small 
changes in the heat stored in the body can occur without any gross changes 
in the central temperature, the result of alterations in the skin circulation. 
Sudden or marked alterations in the peripheral circulation may, however, 
result in temperature changes centrally; for example, most individuals 
suddenly exposed to a high environmental temperature show an initial 
drop in rectal temperature of F. as the skin circulation opens up reflexly 
and the superficial tissues are warmed up by the blood. 

The rate at which heat passes out from the tissues within depends upon 
the blood flow through the skin and upon the temperature difference 
between the skin surface and the deep tissues. The steeper the thermal 
gradient, i.e., the cooler the surface, or the warmer it is internally, the 
greater will be the flow of heat, if the circulation is unaltered. The internal 
temperature depends primarily upon the rate of heat production, but the 
surface temperature is determined, not only by the rate at which heat 
reaches it, but also by the rate it is losing heat to the environment. The 
factors concerned in skin temperature are therefore complex; and, although 
when heat losses are impeded or production rises the skin is warmer than if 
there is a tendency for losses to exceed production, skin temperature is not 
a satisfactory index either of thermal equilibrium or of all the adjustments, 
that are being made to maintain it. 

The circulatory changes in the skin are shown by the colour. When the 
vessels, especially those more superficial, are constricted the skin is pale, 
A red skin indicates a rapid flow of blood through dilated superficial vessels, 
and a blue, cyanosed, skin shows slowing of the circulation in otherwise 



THERMAL COMFORT IN TEMPERATE CLIMATES I45 


radiant temperature and the air temperature are similar; but they differ in 
certain circumstances; e.g., in the presence of hot machinery when radiated 
“wild heat” may make conditions intolerable, and at sea, where the wide 
surface of cold water and the cold sides of the ship make those on board 
feel considerably cooler than they would be at the same air temperature on 
land. Radiation on the head is said to be uncomfortable, but there is no 
physiological basis for this; the importance of “nose closing” radiation (so 
called by Sir Leonard Hill) has been much overrated; there is considerable 
doubt whether in fact it does exist (Bedford, 1948). 

Dufton (1936), in his equivalent temperature scale, takes radiation into account; 
equivalent temperature integrates dry bulb temperature, air movement and radia- 
tion; it is defined as; “that temperature of a uniform enclosure in which, in still 
air, a black body of sufficient size would lose heat at the same rate as in the environ- 
ment, the surface temperature of the body being one-third of the way between the 
temperature of the enclosure and 100° F. (37.8° C.)”. It may be measured by means 
of the eupatheoscope, or it may be derived from independent measurements of the 
three separate factors. At low air mov'ements and in the absence of much radiation 
it is very nearly equal to the dry bulb temperature; but as it does not take wet bulb 
temperature into account its use should properly be limited to temperatures below 
75° F. (23.8° C.). 

CLOTHING AND THE EFFICIENCY ZONE 
A naked inactive man in relatively still air of moderate humidity is in thermal 
comfort at air temperatures between 83° and 88° F. (28.3 to 31.1° C.); this 
temperature range is close to that found in tropical Africa (personal observa- 
tions at Yaba, near Lagos, showed that there were over 600 days, between 
October 1946 and October 1948, when the shade temperature went above 
83° F., and over 350 days when it was over 88° F.); here the indigenous 
man is, for the most part, inactive and naked. Any activity at temperatures 
in the comfort zone leads to sweating; a non-resting man requires, for true 
comfort, a lower temperature; whilst clothes, by their insulating effect, 
diminish heat loss and make lower temperatures comfortable even at rest. 

Markham (1947) considers that, for efficient hard work, the air temperature should 
be below 76° F. (24-4° C.) for lightly clothed men, and for a naked or near naked 
man 3° higher; he puts his lower liniit at 60° F. (15.5° C.), giving a wide efficiency 
zone of from 60° to 76° F. (15.5 to 24.4° C.). Cornfort zones worked out by other 
authors all fall within this range. 

The outdoor climate in England and in temperate zones generally is well 
below the efficiency zone; the mean annual temperature in the United 
Kingdom is only 49° F. (9.4° C.). Man must therefore make his own 
climate, either a personal micro-climate under his clothes or in bed, or, by 
suitable heating and ventilation, a local indoor climate. 

Clothes, by their thermal insulating power, diminish the potential losses 
by convection, conduction and radiation; but, except in environments where 
the temperature of the unclothed body would fall, the total amount of heat 
lost by these three routes together is not much less in the clothed than ffi 
the nude individual. Clothes may be considered as an extension of the skin- 
cooling takes place from the clothing surface and not from the skin; the 
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this point, 105° F. (40.6° C.) for most individuals, is passed; but once it is 
passed the patient is in danger of burning himself up, and he must be 
treated like any other fire and "put out’’. He should be cooled doun as 
rapidly as possible, if necessary by spraying with water under a fan. 

In environmental temperatures below the comfort zone heat loss is 
checked by progressive reduction in the skin cirailation. The resultant cooling 
of the skin and subcutaneous tissues renders immediately available a small 
amount of stored heat, and keeps the thermal gradient, skin/ennronment, 
from increasing unduly. The increased thickness of the insulating tissue 
between warm interior and cold skin keeps the gradient, deep tissues/skin, 
also about the same. The net result is that radiation and convection 
losses are practically unaltered over a zone of about 10° F., the zone 
of vasomotor, or physical, heat regulation. At these air temperatures, 
however, the body temperature falls slightly; when there is a drop of 1° F., 
or after exposure for some time at 73° F. (22.7° C.), chemical heat regulation 
comes into play, the metabolism being increased centrally and also, b)' 
shivering, in the muscles. This increase in heat production is adequate at 
first, but at air temperatures below 50° F. (10° C.) heat loss outstrips pro- 
duction, body cooling is accelerated, and fatal chilling eventually occurs. 

As evaporation of insensible perspiration goes on at all temperatures, 
humidity might be considered to have an effect on thermal comfort. The 
more humid the air the less rapidly will evaporation take place and so the 
warmer is the skin, but except at high temperatures and at extremes of 
humidity this effect is small. Bedford (1948) has calculated that in calm air 
at 70° F. (21.1° C.) a change in the relative humidity of 50 per cent, is 
equivalent to a change in air temperature of only 3° F.; in general until the 
temperature reaches 75° F. (23.9° C.) humidity exerts no great effect on 
sensations of warmth. 

Air movement is another environmental factor; in still air, heat loss by 
convection is much less than when the air is moving. The subjective feeling 
of warmth is much greater in stagnant air than would be expected from the 
air temperature and humidity. 

The physiological effect of low air movement was shown at high air temperatures 
by Dunham and his co-workers (1946): for men working in overalls, decreasing the 
air movement from 100 ft. min. to nil was approximately equivalent to increasing 
the dry bulb temperature from 90 to 100° F. (32.2° to 37.8° C.). Bedford (1948) bas 
shotvn, however, that although the invigorating effect of air movement is more 
noticeable at high temperatures, the effect of air movement on sensations of warmth 
is more marked at low temperatures. Houghton and Yaglogou (1923, 1924), in their 
“effective temperature scale”, take both air movement and humidity into -account. 
The effective temperature of an environment is that temperature of still air, saturated 
with water vapour, in which tlie equivalent sensation of warmtlr would be ex- 
perienced. There is one scale for men in ordinary clotliing, and another for men 
stripped to the waist. The scales were originally based on subjective sensations, but 
it has since been shown that the physiological effects of environments at the same 
effective temperature are the same, except at low air movements and at high 
temperatures and humidities. 

The fourth environmental factor is radiation. Commonly the mean 
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perspiration, 590 calories of heat are saved by the system (body +clothes), 
but soggy clothes are not good insulators so more heat may be lost by 
conduction and convection later. 

OUTDOOR CLOTHING AND PROTECTION AGAINST COLD 

The same considerations apply for outdoor clothing as for indoors, but 
there are mo points to be remembered. First, the more clothes worn the 
bulkier is the clothed body; this not only makes activity more difficult, but 
also increases the surface area, even ordinary clothes increase it by 16 per 
cent.; this tends to increase heat losses by conduction, convection and 
radiation. For any given environment there is an optimum thickness of 
clothing beyond which the disadvantage of increasing the surface area 
outweighs the gain in insulation. This particularly applies to gloves, sleeves 
and leg coverings, where the part protected is relatively thin; fingerless 
gloves can be made thicker than gloves with fingers, and sleeping bags 
thicker than trouser legs. The same problem is familiar to engineers lagging 
boilers and steam pipes. 

The second point is activity: a thickness of clothing sufficient to keep an 
inactive man warm will be excessive as soon as he starts to work; metabolic 
heat will be retained within his clothes and soon conditions will be reached 
when he begins to sweat. If the water vapour from the evaporation of the 
sweat can diffuse through to the outside, this is only uncomfortable, but if 
there is such a thickness of clothing that condensation takes place in the 
' more superficial layers, body cooling fails and there is danger of heat 
exhaustion. This problem has been examined in detail for the Arctic by 
Belding and his co-workers (1946). Clothing insulation must be reduced 
during activity in any enviromnent; shedding garments is the obvious 
method, but in cold climates the Scandinavian “Brinje” s)'stem is useful; 
here the undergarment is thick but of very open mesh, the top garment is 
impermeable and closed during rest by a "zip” or other rapid fastening 
converting the open mesh into closed air cells. At rest these cells give 
excellent insulation; during activity the top garment is opened and sweat 
can evaporate freely through wide mesh to the outside air. 

Electrically heated clothing or blankets are useful, but the heat produced 
must be enough, not only to give local warming but also to cover any extra 
heat loss due to that warming. The locally applied heat causes a reflex vaso- 
dilatation, so that heat loss from the body itself may be increased, and unless 
the heaters are adequate to cover this the individual will lose heat more 
rapidly than he can produce it, and will cool off internally; he then has a 
-a, warm skin but suffers from “deep cold”. This was experienced by air 
crews flying at high altitudes during the war. The possibility that an in- 
dividual may be superficially warm but actually cold in his deep tissues must 
be remembered when treating cases of cold exposure. The closest indication 
to the deep tissue temperature is probably the rectal temperature. 
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gradient is Jengthened and so the actual skin temperature is raised, thus 
giving the more equable micro-climate, whilst the surface temperature of 
the clothing is lower than the skin temperature would be. The total effect is 
to shift the comfort zone downwards, so that a clothed man sweats sooner 
than a naked man, and to postpone skin cooling, thus extending the zone of 
vasomotor control, and preventing early body cooling. 

The insulating power of a fabric depends more upon the weave than upon 
the substance of which it is woven. A loosely woven thick fabric with plenty 
of air spaces within it tvill give more insulation than a tightly woven thin 
fabric of the same weight. Also the more layers of clothing there are, for a 
given weight of clothes, the better the insulation, because of the air between 
the layers. This is especially important in bed-making: the warmth of 
several blankets depends very much upon the air trapped between them; 
unless the blankets are separated and fluffed up frequently this air is 
squeezed out; the sleeper then feels the weight of the blankets, but complains 
that they have lost their warmth. 

The continuous evaporation of the insensible perspiration makes it 
important that the clothing should be freely permeable to water vapour, that 
is, it should be “ventile”. The effect of wearing non-ventile clothing is seen 
when wearing a rubber waterproof on a warm day. When there is a water- 
proof sheet in a bed anything between the body and this sheet may become 
damp with condensed insensible perspiration; therefore only a draw-sheet 
should be placed over the waterproof, and this should be moved round often 
to prevent its becoming damp. A waterproof sheet should never be placed 
between mattress and bedspring; water vapour from the body diffuses 
through the mattress and condenses on the waterproof; in a few days this 
condensation is sufficient to make the mattress quite wet, and the sleeper 
most uncomfortable. A similar effect is the moist patch on the inside of a 
groundsheet after a night sleeping on the ground; unless campers’ bed- 
clothes are aired daily they soon become damp right through. An easy test 
for ventility is to blow through the fabric; if it is possible to blow through at 
all it will be sufiiciently ventile. A fabric may be ventile but have been so 
treated as to be water repellent, so that liquid water will not pass through it; 
when the individual is not sweating this does not matter, but if he does 
sweat, any unevaporated perspiration, and there is always some, instead of 
gradually seeping through to the outside, will remain and saturate his 
undergarments, causing unnecessary discomfort. 

Clothing needs to be loosely fitting with air spaces between the under- 
clothes and the skin, and between the various layers. Underclothes should be 
light weight and loosely woven, but the top garments should be more tightly 
woven the better to keep in the imprisoned air beneath. Tight-fitting, 
thoroughly felted, old woollen underwear may be good for morale in cold 
weather but does little to keep the wearer warm. Underclothes should 
be moderately absorbent, but not to the extent of getting really damp; for 
every gramme of water absorbed within the clothing from the insensible 
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perspiration, 590 calories of heat are saved by the system (body+clothes), 
but soggy clothes are not good insulators so more heat may be lost by 
conduction and convection later. 

OUTDOOR CLOTHING AND PROTECTION AGAINST COLD 

' The same considerations apply for outdoor clothing as for indoors, but 
there are tsvo points to be remembered. First, the more clothes worn the 
bulkier is the clothed body; this not only makes activity more difficult, but 
also increases the surface area, even ordinary clothes increase it by 16 per 
cent.; this tends to increase heat losses by conduction, convection and 
radiation. For any given environment there is an optimum thickness of 
clothing beyond which the disadvantage of increasing the surface area 
outweighs the gain in insulation. This particularly applies to gloves, sleeves 
and leg coverings, where the part protected is relatively thin; fingerless 
gloves can be made thicker than gloves with fingers, and sleeping bags 
thicker than trouser legs. The same problem is familiar to engineers lagging 
boilers and steam pipes. 

The second point is activity; a thickness of clothing sufficient to keep an 
inactive man warm wll be excessive as soon as he starts to work; metabolic 
heat will be retained wthin his clothes and soon conditions will be reached 
when he begins to sweat. If the water vapour from the evaporation of the 
sweat can diffuse through to the outside, this is only uncomfortable, but if 
there is such a thickness of clothing that condensation takes place in the 

< more superficial layers, body cooling fails and there is danger of heat 
exhaustion. This problem has been examined in detail for the Arctic by 
Belding and his co-workers (1946). Clothing insulation must be reduced 
during activity in any environment; shedding garments is the obvious 
method, but in cold climates the Scandinavian “Brinje” system is useful; 
here the undergarment is thick but of very open mesh, the top garment is 
impermeable and closed during rest by a "zip” or other rapid fastening 
converting the open mesh into closed air cells. At rest these cells give 
excellent insulation; during activity the top garment is opened and sweat 
can evaporate freely through wide mesh to the outside air. 

Electrically heated clothing or blankets are useful, but the heat produced 
must be enough, not only to give local warming but also to cover any extra 
heat loss due to that warming. The locally applied heat causes a reflex vaso- 
dilatation, so that heat loss from the body itself may be increased, and unless 
the heaters are adequate to cover this the individual will lose heat more 
rapidly than he can produce it, and will cool off internally; he then has a 
warm skin but suffers from “deep cold”. This was experienced by air 
crews flying at high altitudes during the war. The possibility that an in- 
dividual may be superficially warm but actually cold in his deep tissues must 
be remembered when treating cases of cold exposure. The closest indication 
to the deep tissue temperature is probably the rectal temperature. 
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CHOICE OF INDOOR CLIMATE 


The acceptable indoor climate depends primarily upon the clothing. 
Americans wear lighter clothes than Britons and accordingly prefer a warmer 
indoor climate than we do. 


Ynglogou and Messer (1941) showed that the preference by women for higher 
environmental temperatures was due to their wiring lighter clothes than nwn; 
women dressed in men's clothes temperature 4“F. 

(2.2° C.) lower than when dressed in their own light-weight garments. 

But tbcrc arc other factors to be considered: activity, which lowers the 
required temperature, and ncclimat/zafion. A given cool environment feels 
colder in summer than in mntcr; this is partly due to contrast and to the 
fact that in summer lighter clothes are worn, but even when these factors 
are eliminated comfort standards are found to be higher in summer than in 
winter; there must therefore be an acclimatization effect. 

For thermal comfort the combination or clothing and indoor climate 
I Id be such that, at the level of activity under consideration, the heat 
\ ' from the individual, in his particular state of acclimatization, should not 
d his total heat production, in spite of moderate generalized cutaneous 
tisodiiatation and in the absence of any extra purely calorigenic metabolic 
'*t'vitv' he should not require to sweat, nor should there be any change in 
the heat stored within the body. The possible combinations are limited only 
b the physical properties of clothing and the ease with which any .par- 
ticular indoor climate may be obtained. It is not possible to lay down, on 
theoretical basis, any definite standard; an empirical approach is 
necessary. The clothing in any community is moderately uniform, and it is 
ossible to determine statistically for that community the temperature 
range for subjective thermal comfort. 

n dford (194S) questioned 2000 individuals, mostly females, engaged in light 
work, on their thermal comfort, and correlated their answers with the en- 
•*^^°mental temperature measured at the same time. He gave numerical values to 
various thermal sensations, (-)-) for warm and ( — ) for cold, and obtained 
ficiil correlations between the comfort score and different scales of warmth, 
^correlation coefficient for comfort with dry bulb temperature was — 0.48; the 
u t correlation was with equivalent temperature, with a coefficient of — 0.52. 

° j, . fnimd the comfort zone for this community was 60-68° F. (15.5-20° C.) 

Sperature, 57-63“ F. (13.9-17-3“ C.) effective temperature, and 58- 
6?F temperature. 


The Egerton Committee on the "Heating and Ventilation of Dwellings” 


- \ }jas accepted Bedford’s figures and applies them generally to recom- 

(1945/ _ lodrior climates: — 


the following indoor climates:- 

For living rooms. —Equivalent temp^eratura 62-66° F. (16.7-18.9° C.}, to 


I ort^ined either by air temperature 58-62° F. (14.4-16.7° C.) and radiation 


f T U (this is the radiation intensity 6 ft. in front 

of 4° • • ■ ^ nr bv air temnerature 62 -6*7° F. fr-r ■j-to .1° P ^ 


a mean 

For bedrooms. 


coal fire), or by air temperature 63-67° F. (17.2-19.4° C.) and 
:mean surface) temperature of 66-70° F. (18.8-21.1° C.). 
•Equivalent temperature 50-55° F. (10-12.8° C.). The 
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ventilation rate should be about 600 cu. ft./hr. per person. In sick rooms and 
hospital wards the Imng room rather than the bedroom standard should be 
applied, otherwise the nurse and others not actually in bed will be un- 
comfortably chilly unless they w^ear additional clothing. 

SPECIAL CONSIDERATIONS 

Thermal comfort can be destro3'ed by cold in certain particular regions, 
especially the feet, the midriff and the small of the back, and Ebbecke (1946) 
described during the war a reflex whereby cold on the face and neck pro- 
duced generalized vasoconstriction elsew’here and slowing of the heart; this 
justifies the use of “mufflers” and even of the old-fashioned “respirator”, 
but the effect is, in fact, only important at temperatures at or below freezing. 
Cold in the midriff and back can usually be remedied by changes in the cut 
of the clothes. Cold feet are often the result of wet feet; heat loss by con- 
duction is relatively rapid through sodden socks and wet shoes; if the socks 
are changed, even though the wet shoes are replaced, conduction loss is so 
reduced that the feet soon W'arm up. A person getting into bed with cold 
feet may continue to have cold feet for a long time, especially if he is rest- 
less, because as quickly as one area of the bedclothes is warmed the feet 
are moved to another cold area. For rapid warming of the feet a suitable 
micro-climate must be established and maintained around them; this can 
be done with a hot-water bottle, but the more efficient and phj'siological 
method is to wear woollen bedsocks. 

Women have a wider comfort zone than men, as at higher temperatures 
their metabolism is reduced, whilst at low temperatures the thicker layer 
of subcutaneous fat, present in most women, gives extra insulation, so that 
in a cool environment a woman’s skin may be 2° F. cooler than a man’s and 
her heat loss 10 per cent, less. Children have a more labile vasomotor system 
than adults and so their zone of vasomotor control is wider, and not only is a 
child naturally more active than an adult, but also his basal metabolic rate 
is higher: the basal metabolic rate of a child of ten j^ears is over 50 calories 
per sq, metre, w'hilst that of an adult is from 38 to 40 calories. Hence children 
are able to maintain thermal equilibrium, even when at rest, at low’er 
environmental temperatures than adults. But in infants the basal metabolic 
rate is low and the heat-regulating centres are not properly developed, so that 
a baby’s temperature may vary a degree or more for purely physical reasons. 

Any factor that alters metabolic rate will alter the sensitivity to cold, 
especially w'hen at rest; if the central body temperature remains the same, as 
surface area does not alter, if the metabolism is reduced, v'asomotor ad- 
justments to heat loss are required earlier, and if it is increased the comfort 
-w, zone is set lower. In undemutrition, hypothyroidism, and Addison’s disease 
the patient is therefore unduly sensitive to cold and requires warmer 
clothing. In hyperth}Toidism, diabetes insipidus, leukemia and poly- 
cythaemia (Best and Tajdor, 1945) the metabolism is raised, so that the 
patient may feel hot when others are just comfortable. 
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Age reduces the metabolism: at seventy there is a 10 per cent, reduction; 
at ninety a 20 per cent, reduction. This in itself makes some difference to 
cold sensitivity, and also the old are less active than younger individuals; 
hence old people feel the cold acutely. Also the vasomotor system in old 
persons is somewhat sluggish in action, so that an old individual cannot 
adapt himself so rapidly to changes in environmental temperature. The first 
line of defence against the cold in the old should be warm clothing, giving a 
stable micro-climate, rather than a warm indoor climate which is variable. 

The heat-regulating centres are depressed in fatigue; fatal chilling is more 
likely to occur in an exhausted individual. The centres are also depressed 
during sleep and in anresthesia. Heat loss is increased in venous obstruction, 
as the blood remains longer in the skin and subcutaneous tissues; on the 
other hand the metabolism is increased in cardio-renal disease. 

An individual lying down on a cold conducting surface, such as stone or 
metal, loses heat rapidly by conduction, as the area in contact with the con- 
ducting surface is nearly half the surface area of the body. For this reason 
accident victims should never be laid direct on the pavement, but always 
on a coat or rug, to provide some insulation; and this is why it is always so 
important to have the metal top of a theatre trolley or operating table well 
protected with blankets, especially when the patient is under a general 
antesthetic. A person in bed, however, is in an insulated space, with mattress 
below and bedclothes above; unless his metabolism is very low and his 
circulation is poor, as in shock, the whole space quickly reaches a point 
towards the upper limit of the comfort zone. 
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CURRENT THERAPEUTICS 

XX.— AUREOMYCIN AND CHLOROMYCETIN 

By LIEUT.-COLONEL W. H. HARGREAVES, O.B.E., M.R.C.P., R.A.M.C, 
Lately British Medical Liaison Officer, the Office of the Surgeon General, United 
^ States Army. 

The rapid establishment of these antibiotics has been followed with great 
interest from this side of the Atlantic, and almost weekly there comes 
additional proof of their usefulness in a Mde variety of infections. In 
America, many thousands of actinomycetes from soil samples obtained from 
various parts of the world have been investigated for possible antibacterial 
properties. This search is still continuing, and the three most important 
discoveries so far have been streptomycin, Chloromycetin and aureomycin. 
Chloromycetin was obtained in 1947 from a new species of streptomyces 
obtained by Doctor Paul Burkholder at Yale University from a soil sample 
which came from a mulched field in Venezuela. The active compound was 
isolated in pure crystalline form in the laboratories of Parke, Davis and 
Company at Detroit, and this year its synthesis has been announced. 
Aureomycin was isolated in 1948 at Lederle Laboratories in New York. It 
is a yellow crystalline antibiotic obtained from a strain of Streptomyces 
aursofaciens. Ease of administration is one of the most outstanding ad> 
vantages of both these drugs, for they exert a satisfactory systemic action 
when given by the mouth. Again, many hundreds of patients have been 
treated with them and there has been no significant evidence of clinical 
toxicity up to the present. In the case of aureomycin, patients sometimes 
experience nausea and there have been instances of vomiting, but these 
symptoms have not persisted. Both drup suppress the flora in the intestinal 
tract, so that if prolonged treatment is ever necessary the patient should be 
given vitamin supplements. Aureomycin may produce a greenish 
discoloration of the urine. 

RANGE OF ACTIVITY 

Both aureomycin and Chloromycetin exert a powerful action in rickettsial 
infections and against viruses of the psittacosis-lymphogranuloma group. 
They are antagonistic also to a wide range of bacteria. Broadly speaking, 
aureomycin is more versatile, for whilst they both exert a comparable effect 
against most gram-negative organisms, aureomycin is superior against gram- 
positive organisms. Both are effective in vitro against organisms of the 
Brucella group, B. tularense, H. pertussis, certain spirochstes, and some 
strains of Mycobacterium tuberadosis. Experimental infections of mice with 
cholera respond to chloromycetin. 

Resistance in vitro to aureomycin has been produced with difficulty in 
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some organisms. So far, there have been no reports of organisms becoming 
resistant to Chloromycetin. Up to the present, the reported clinical trials 
with aureomycin have covered a wider range of infections than those with 
Chloromycetin. 


RICKETTSIAL AND VIRUS DISEASES 

Following laboratory investigations which showed that Chloromycetin had 
a specific action in rickettsial infections, and after the drug had been found 
to be non-toxic when given to human volunteers, the first clinical trials were 
undertaken in cases of typhus fever (Smadel and Leon, et al., 1948; Payne 
et al., 1948). The response of these cases was most encouraging and the 
next step in the clinical testing of Chloromycetin came when Smadel and 
his team from the Army Medical Centre, Washington, D.C,, flew to Malaya. 
There, with the members of the Institute for Medical Research at Kuala 
Lumpur, they treated a controlled series of 25 patients with scrub typhus 
(Smadel and Woodward, et al., 1948). The results were dramatic, and figure i 
presents the findings in the first patient to be treated. 

On an average, treatment was begun on the sixth day of the fever and the tem- 
perature became normal after an average of thirty-one hours. Among 12 untreated 
cases the duration of fever averaged eighteen days. In the treated cases there were 
no deaths and no complications, whereas among the controls one developed parotitis 
and in another pneumonia occurred and the patient died on the seventeenth day. 
In the early cases of the series Chloromycetin was given for several days, but during 
the course of the work it was found possible to reduce the length of treatment and 
the last 7 patients received the drug for menty-four hours only— ^a total of _6 g. by 
mouth — and responded equally well. The current practice is to give an initial dose 
of 4 g. and to follow this with approximately 0.25 g. by moutli, every two to four 
hours for four or more doses. It seems possible that as more and more cases are 
treated this regime may be modified further. 

Chloromycetin was next tried in another rickettsial disease. Rocky 
Mountain spotted fever (Pincoffs et al., 1948). The Eastern form is endemic 
in Maryland, where the vector is the dogstick, Derniacentor variahilis: 15 
proved cases of this form of the disease were treated, and here again the 
results showed Chloromycetin to be an effective therapeutic agent. 

Aureomycin has also proved effective in experimental rickettsial in- 
fections, but as yet its clinical tests in this field have not been as thorough 
as those with Chloromycetin. The small number of cases of Rocky Mountain 
spotted fever and typhus fever so far treated have responded satisfactorily, 
and comparative clinical trials between the two antibiotics should prove 
important. Meanwhile, a series of cases of Q fever have been treated with 
oral aureomycin (Lennette, Meiklejohn and Thelen, 1948): 14 acutely ill 
patients responded promptly, and in one chronic case the drug was 
disappointing. 

Both aureomycin and Chloromycetin are effective in experimental in- 
fections with the virus-like organism of lymphogranuloma venereum. Aureo- 
mycin has been used successfully in a series of 25 human cases. This drug 
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Fig. I. — Chloromycetin in scrub typhus. 

Reptoduccd from Boltiin di la Ofidim Samiario Fimamtricaai, i8, i (SmadeS, 1949). 
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has the advantage of combating secondary bacterial invaders as well as 
being specific for the virus. It has also been used with good results in cases 
of granuloma inguinale (Wright et al., 1948). 

Primary atypical pneumonia . — ^Aureomycin has been used in several 
series of cases with atypical “virus” or “non-bacterial” pneumonia in which 
the diagnosis was made by careful methods of exclusion. Its value in this 
disease appears to be established. There is usually a striking clinical im- 
provement and the fever subsides within twelve to forty-eight hours. 
Figure 2 illustrates the findings in one case (Long et al., 1949). Meiklejohn 
and Shragg (1949) have treated 22 patients with aureomycin and compared 
them with a control group of 20 patients receiving penicillin. They conclude 
that aureomycin is higlily effective in primary atypical pneumonia, whereas 
penicillin has no effect. They suspect that aureomycin may suppress the 
formation of cold agglutinins and thus may reduce the value of the cold 
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Fig. — 2. Aureomycin in primary atypical pneumonia. 

Reproduced from California Medicine, ^o, 157 (Long et al., 1949). 

agglutination test as a means of confirming the diagnosis of primary atypical 
pneumonia. These and other investigators (Kneeland, Rose and Gibson, 
1949) have noted that relapses sometimes occur when the treatment is 
discontinued. The correct dosage for this disease has not been fixed, but at 
present an average dose would appear to be i g. aureomycin by mouth every 
six hours, continued at eight-hourly intervals for two or three days after 
the temperature has become normal. 
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Chloromycetin also is stated by Parke, Davis & Co. to have been used 
successfully in several cases of primary atypical pneumonia, but up to the 
present no report has been published, 

BACTERIAL INFECTIONS 

Typhoid fever . — During the course of the work with chloromycetin in 
scrub typhus last year numerous cases of typhoid fever were encountered. 
The drag had been shown to be active against gram-negative bacteria, so 
these cases of typhoid fever, which tends to ran a severe course in Malaya, 
presented a great opportunity for a clinical trial (Woodward, Smadel, et al., 
1948). 

Ten cases were treated, all confirmed by positive blood cultures. Chloromycetin 
was given orally — an initial dose of 50 mg. per kg. of body weight followed by 
0.25 g. every two hours until the temperature was normal, and subsequently 0.25 g. 
every three to four hours for five days. The total dosage averaged ip.i g. over a 
period of 8.1 days. The cases treated were all in the first two weeks of their fever and 
clinical improvement was usually evident within twenty-four hours. The average 
duration of fever after the treatment was started was 3.5 days. In 8 cases daily 



Fig. 3- — Chloromycetin in typhoid fever. 

Reproduced from of Internal Afniiniie, 29, 131 (Woodward et al., 1948). 


blood cultures were taken for the first five days of treatment and all of these cultures 
were stenle. No patient was discharged without three negative stool cultures having 
been obtained. The progress of an average case is shown in figure 3. Intestinal 
perforation occurred in one case and in another there was a massive intestinal 
hemorrhage. These both recovered, the former being given streptomycin and 
penicillin in addition to chloromycetin and the latter being transfused. Two cases 
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relapsed with positive blood cultures after afebrile periods of ten and sixteen days; 
they both responded to second courses of Chloromycetin, and when the organisms 
were tested in vitro they showed no loss of sensitivity to the drug. In a control 
series of 8 cases, one died on the seventeenth day and the average duration of fever 
in the remaining 7 cases was thirty-five days. 

There is every reason to believe that these extremely encouraging results 
with Chloromycetin will be confirmed by investigations carried out during 
a recent outbreak of typhoid fever in England (Bradley, 1949). Meanwhile, 
aureomycin has so far proved disappointing in the treatment of this disease, 
but it may be effective in large doses and further research is in progress. 

Brucellosis . — Both antibiotics have a bacteriostatic action against brucelte, 
and they have both been used with success in acute cases of brucellosis. 
In the Middle West of America, where this disease has been a great problem 
for years, the immediate therapeutic results with aureomycin at the 
University of Minnesota were found to surpass those from any previous line 
of treatment, including streptomycin and sulpliadiazine in combination 
(Spink et al., 1948'). At the Mayo Clinic, experiments have been carried 
out with controlled series of mice inoculated intraperitoneally with Br. stiis 
and Br. abortus (Heilman, 1949). Various drugs, separately and in com- 
bination, were administered to these infected mice and they .were killed on 
the day after treatment was stopped. Their spleens were removed and the 
number of organisms per spleen was estimated after a process involving 
freezing, thawing, emulsification, dilution and culture. The best results 
were given by aureomycin combined with streptomycin, although even this 
combination did not eliminate all the organisms. Neither aureomycin nor 
Chloromycetin was particularly effective when given alone, but of the two, 
aureomycin was superior. 

The combined use of aureomycin and dihydrostreptomycin has been 
tried in four patients, two with Br. suis and two with Br. abortus infections, 
with satisfactory results (Herrell and Barber, 1949). The recommended 
line of treatment is: aureomycin, 3 g. daily by mouth, combined with 
dihydrostreptomycin, 2 g. per day intramuscularly, for twelve to fourteen 
days in acute cases and for twenty-one to twenty-eight days in chronic cases. 
Lederle Laboratories Division report that Herxheimer-like reactions have 
occurred with aureomycin in the preliminary clinical studies with brucellosis. 
They state that if the dosage for the first two or three days is kept down to 
250 mg. to 500 mg. daily the incidence of undesirable side-reactions is 
decreased. 

Tularcemia . — Rabbit fever, which is rarely diagnosed in Britain, is com- 
paratively common in America. Before streptomycin was found to be 
specific for this infection the typhoidal type often proved fatal. In a recent 
investigation the effectiveness of streptomycin, aureomycin and Chloro- 
mycetin have been compared in the treatment of controlled series of in- 
fected mice (Woodward, Raby, et al., 1949). In these tests aureomycin was 
found to be more effective than streptomycin, whilst Chloromycetin was 
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disappointing. Subsequently, three patients who were seriously ill with the 
typhoidal type of tulartemia were treated with aureomycin by mouth. They 
£dl responded satisfactorily and the clinical effect of the drug was considered 
comparable to that of streptomycin. 

Infections caused by gram-positive cocci. — Comparisons of aureomycin, 
Chloromycetin and penicillin in vitro have shown that aureomycin is from 
four to sixteen times as active as Chloromycetin against streptococci, 
pneumococci and staphylococci, but much less active than penicillin, with 
some important exceptions. This work by Long et al. (1949) is summarized 
in the following table : — 

COMPAHISON OF CHLOROMYCETIN, AUKEOm'CIN, PENICILLIN G in Vitro 

Gram-Positive Cocci 


Minimal Inhibitory 
Concentration (Gamma ml.) 


Organism 

Chloro. 

Aureo. 

Peni. G 

Streptococci: 




Beta group A C203 

5 

0.312 

0.008 

B ogo 

5 

1.25 

0.016 

B ig 

5 

0.625 

0.035 

C K61 

S 

0.625 

0.016 

D Zymo. 

10 

1.25 

2-5 

D 22A 

10 

0.625 

2.5 

F For. 

2.5 

0.625 

0.05 

F Hsg 

5 

1.25 

0.016 

Alpha fcecalis Bla. . . 

10 

1.25 

2-5 

Tar. 

10 

r.z5 

2.5 

West 

10 

1.25 

2-5 

Viridans Dop. 

5 

0.625 

0.625 

Keel 

10 

0.625 

2-5 

Pneumococcus I SVI . . 

2-5 

0.312 

0.016 

Staphylococci: 




Aureus Zeut. 

5 

0.625 

0.062 

Zom. 

5 

0.625 

0.062 

Gelb. 

S 

0.625 

0.062 

Gibb. 

10 

0.625 

0.012 

Albus Heatly 

5 

0.625 

O.OIS 


Aureomycin proved effective in several cases of severe staphylococcal 
infection tvith bacterisemia which had not responded to sulphadiazine 
and/or penicillin. One patient with Strep, fcecalis meningitis and another 
with subacute bacterial endocarditis caused by this organism were cured by 
oral aureomycin. Prompt recovery is reported in a case of pneumococcal 
menmgitis in which the infecting organism had become resistant to sulpha- 
diazine and penicillin. 

Infections caused by gram-negative coca.— Skty-sbc cases of gonococcal 
urethritis have been treated with aureomycin with results which were 
satisfactory but not as good as could be expected with penicillin (Finland, 
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Collins and Paine, 1948). One case of meningococcal bacterisemia has been 
cured with aureomycin (Collins, Paine and Finland, 1948). As yet, there 
have been no published reports regarding the use of Chloromycetin in these 
infections. 

hifections of the urinary tract . — Both antibiotics are useful in clearing 
coliform infections of the urinary tract. The immediate effects have been 
satisfactory but, of course, more time must elapse before their value in this 
field can be assessed. The early results with aureomycin in mixed infections 
with E. coK, A. aerogenes and Strep, fcecalis have been promising. Chloro- 
mycetin is relatively effective iti vitro against certain strains of Proteus 
vulgaris, but neither drug has shown any significant activity against Ps. 
aeruginosa {pyocyaned) compared with polymyxin D (Long et al., 1949). 

Ocular infections . — Aureomycin borate is successful in 0.5 per cent, 
concentration when applied locally in cases of conjunctivitis due to 
staphylococci, pneumococci, H. mfluenzce, -Friedlander’s bacillus and the 
Morax-Axenfeld diplococcus (Braley and Sanders, 1948). Some virus-like 
infections also respond to the drug; inclusion conjunctivitis, follicular 
conjunctivitis and herpes simplex of the cornea. 

SPIROCH.ffiTAL INFECTIONS 

Both drugs are active in vitro against spirochtetes of relapsing fever, and 
aureomycin has been used successfully in the treatment of experimental 
relapsing fever in mice and Weil’s disease in hamsters (Heilman, 1948). 
In the treatment of these tv'o experimental infections aureomycin is more 
effective weight for weight than penicillin. 

Syphilis. — O’Leary, Kierland and Herrell at the Mayo Clinic have carried 
out preliminary clinical trials of oral aureomycin in syphilis with very 
encouraging results. In December 1948 they described the response of two 
cases with primary lesions which were dark-ground positive. Treponema 
pallidum disappeared promptly from the chancres, which healed satis- 
factorily. Both cases became serologically negative and subsequently have 
shown no evidence of relapse (O’Leary, Kierland and Herrell, 1948). In 
addition, 2 further patients with late nodulo-ulcerative lesions of syphilis 
have healed clinically, and aureomycin has been given by mouth to patients 
with various types of neurosyphilis. Here there has been a rapid decrease 
in the pleocytosis, with less marked and less rapid reversal in the other 
findings in the cerebrospinal fluid. A great deal more work is necessary to 
decide on the dosage and duration of treatment and on the advisability of 
combining intramuscular penicillin with oral aureomycin. 

PREPARATIONS 

Aureomycin hydrochloride (Lederle) is available in capsules of 25, 50 and 
250 mg. Troches are made containing 15 mg. of the drug, designed to be 
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dissolved in the mouth in cases of bacterial infections of the mouth and 
throat. Vials of 25 mg. aureomycin mixed with 25 mg. sodium borate and 
62.5 mg. sodium chloride are available for opthalmic use. The solution is 
prepared by adding 5 ml. of distilled water, and it will remain stable for 
about tsvo days if kept in a refrigerator. Aureomycin hydrochloride ointment 
is produced in tubes of i ounce. It contains 3 per cent, by weight of aureo- 
mycin and is designed for topical application. 

Chloromycetin (“chloramphenicol”: Parke, Davis) is supplied in capsules 
containing 0.25 g. 


CONCLUSION 

Aureomycin and chloromycetin are both available in Britain now, but 
supplies are limited and they are very costly. It is expected that this situation 
will improve before long. An attempt has been made here to review their 
scope as it is known at the present time. The full possibilities of these very 
important antibiotics have still to be explored and the correct dosages for 
different infections have yet to be decided. 
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THE DIFFERENTIAL DIAGNOSIS OF PALPITATION 

By palpitation is meant consciousness on the part of the subject of the beating of his 
own heart. The word comes from the Latin palpitare, to throb. The purpose of this 
short article is not to adduce a long list of lesions which may at times cause palpita- 
tion, but to emphasize that although such causes are legion the symptom is almost 
always a harmless one, and only exceptionally a sign of serious heart disease. To 
this end the following clinical classification is suggested; — 

(1) No disease whatsoever is present. This is by far the largest group. 

(2) Disease other than of the heart is present. This group accounts for most of 
the remaining patients. 

(3) Cardiac disease is present. This is a most uncommon group, and even here it 
is distinctly unusual for palpitation to be the presenting symptom in a patient 
suffering from cardiac disease. 


NO ORGANIC DISEASE 

J. C. Williams of Edinburgh, over a century ago, clearly recognized the frequent 
absence of disease in cases of palpitation, as is shown by the title of his book 
“Practical Observations on Nervous and Sympathetic Palpitation of the Heart, 
Particularly as Distinguished from Palpitation the Result of Organic Disease” 
(1836). In sensitive individuals consciousness of the heart beat may arise from 
physiological causes such as exertion, and as a result of a sudden fright. It is common 
during convalescence from any debilitating disease. The sensation is commonly 
described as being rather unpleasant, but it is never associated with pain. There 
may be no disturbance of cardiac rhythm present, or if an arrhythmia is responsible 
for it, it is an unimportant one such as extrasystoles or supraventricular paroxysmri 
tachycardia. This type of palpitation may occur when the patient is worried, and is 
apt to be troublesome when the subject is just falling off to sleep. The patient with 
extrasystoles may complain that his heart stands still, or he may be conscious only 
of the forceful contraction following the pause. Similarly, the patient may be con- 
scious only of the onset or offset of a bout of paroxysmal tachycardia. It is not yet 
sufficiently widely appreciated that paroxysmal tachycardia, after extrasystoles, is 
the most common arrhythmia, and that the supraventricular type, which is so much 
commoner than the ventricular variety, is only exceptionally the result of heart 
disease. Often no cause is discoverable and the outlook is excellent. Excessive 
smoking and over-indulgence in tea or coffee may give rise to palpitation, and a 
simple tachycardia is usually found. Alcoholic excess may lead to palpitation, and it 
is being increasingly recognized that this may be due to a transient bout of auricular 
fibrillation. Samuel Levine recently discovered a few such cases among internes! 

NON-CARDIAC DISEASE 

By far the most common of these conditions is the effort syndrome. This is best 
regarded as one of the many facets of an anxiety state. Its synonym of “irritable 
heart” is a poor one — it is the patient who is irritable. Sometimes the palpitation is 
associated with a stabbing pain beneath the left breast. 

Of the organic diseases, flatulent indigestion heads the list. Broadbent’s advice 
was that when a patient complains of the heart, examination of the stomach should 
be made; and, of course, examination of the gall-bladder must not be omitted in 
such a case. Ansmia of any severity is commonly accompanied by palpitation. This 
is closely associated with exertion and may, in fact, be the presenting symptom. 
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Pulmonary tuberculosis, with or tvithout anaemia, may also present in this manner. 
Masked thyrotoxicosis also must always be carefully excluded. This is particularly 
so if auricular fibrillation without obvious cause is present; but simple tachycardia 
may be sufficient. The diagnosis of thyrotoxicosis is suggested if extrasystoles occur 
together with tachycardia. Any condition embarrassing the heart by local pressure, 
such as a pneumothorax or pleural effusion, or tympanites, ascites or even pregnanct’, 
may result in palpitation. Palpitation is very common during the sudden hyper- 
tensive crises due to the outpouring of adrenaline from the rare phasochromocytoma 
of the medulla of the suprarenal. Because it is accompanied by tremor and sweating 
it may easily be attributed to an anxiety state, but commonly there is also migrainous 
headache, and sometimes anginal pain appears. 

CARDIAC DISEASE 

So rarely does a patient with heart disease give palpitation as the main complaint 
that in any case offering it as such it is almost an assurance that the heart is healthy! 
Nevertheless, patients with auricular fibrillation do occasionally complain of palpita- 
tion and in a few of these the sensation can be extremely unpleasant. Auricular 
flutter, with or without a varj'ing block, may cause similar symptoms and an electro- 
cardiogram is often required to distinguish it from auricular fibrillation. Heart 
block is another rare cause, and the patient may complain that his heart beats too 
slowly and too forcibly, although it is more common for him to be aware of occasional 
dropped beats. Again, it is the sensitiveness of the patient that counts and not the 
degree of slotvness of the heart or the number of beats dropped. Very rarely, the 
hypertensive patient will complain of “pounding” in his chest and head, and the 
patient with a free aortic reflux may do so. Following lumfeo-dorsal sympathectomy 
for hypertension, palpitation may be associated with the transient postural hypo- 
tension. 


TREATMENT 

From what has been said regarding the etiology of palpitation it follows that a 
complete physical examination is required in every case. Although in the majority 
of cases no disease nill be discovered, its reassurance value to the patient is without 
equal. A simple explanation of his symptom is then all that is required. The ad- 
ministration of sedatives is to some extent an admission of defeat, but it may be 
justified for a short time, perhaps to help tide the patient over a period of particular 
stress. With a frank anxiety state it may be advisable to seek the help of a psjxhiatrist. 

Extrasystoles are a common cause of the patient’s discomfort and they can usually 
be regarded as, to use Wenckebach’s phrase, "harmless nonsense of the heart”. 
Unfortunately, at times they may result from serious heart disease, and it is for this 
reason that it is recommended that an electrocardiogram be taken. In health the 
form of an extrasystole remains remarkably constant for many years, down to the 
smallest notch. In disease, ventricular extrasystoles may be variform, or they may 
alternate in shape and direction. Sometimes a hint that cardiac infarction has 
occurred may be gained from their appearance. Rarely, after a bout of extrasystoles, 
the diseased ventricle may show transient electrical alternation of the QRS com- 
plexes or, still more rarely, of the T waves. Even if e.xtrasystoles are the result of 
cardiac disease, the decision whether or not to use quinidine for the prevention of 
this type of palpitation is not easy. I am of the opinion that it should not be em- 
ployed without some definite indication, and three types of patient fall within this 
category. The most definite of these is the patient who develops numerous ven- 
tricular extrasystoles following cardiac infarction. Here quinidine is given, not so 
much to abolish palpitation but with the object of preventing the onset of ventricular 
tachycardia or ventricular fibrillation. Another instance, although rare, is the non- 
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neurotic patient who is experiencing such frequent extrasystoles that they are causing 
giddiness and faintness. Finally, in a patient known to have mitral stenosis, the 
appearance of auricular extrasystoles sometimes presages auricular fibrillation. In 
such a case quinidine may be given in the hope of postponing fibrillation. 

Samuel Oram, m.d., f.r.c.p. 

THE TREATMENT OF BOILS 

A BOIL, or furuncle, begins as a staphylococcal infection of a hair follicle or sweat 
gland. The organisms, having effected an entrance, spread to a varying e.\'tent into 
the surrounding subcutaneous tissues before they are localized by a barrier of 
leucocytes, mobilized by the local inflammatory reaction. Suppuration occurs 
within the encircling defensive zone and the boil subsequently bursts to the surface 
of the skin to discharge pus and its "core”, the latter consisting of that part of the 
tissue battle-ground which has suffered to the point of necrosis. The vast majority 
of boils remain localized inflammations, but serious metastatic complications do 
occasionally arise. 

Treatment involves consideration both of the local lesion and of the patient as a 
whole. To consider the latter first: most sufferers from boils seem to be predisposed 
to staphylococcal infections without there being any apparent reason; but any 
generalized cause of ill health, c.g., a deficient diet, prolonged overwork or de- 
bilitating diseases, will predispose a normally resistant person to invasion by the 
staphylococcus. It is mortifying to overlook, amid the minutirc of local treatment, 
diabetes or chronic nephritis, sufferers from both of which conditions are particularly 
liable to boils. It is clearly of greater importance to remedy underlying causes than 
to attend to the local manifestations of any disease, and the patient with boils is no 
exception to the rule that a sick man should be regarded as an entire person and not 
as a symptom. 

There are local predisposing causes for boils. The neck, the forearms and the 
axill®, favourite sites for recurrent boils, may' be chafed by sweat-soaked and in- 
fected clothing. Clean clothes, avoidance of chafe, and a dry skin are desirable as 
discouraging to bacterial multiplication and spread. 

GENERAL TREATMENT 

A man with a single small boil is unlikely' to need or to submit to any alteration of 
his daily routine. But recurrent boils require that his diet be overhauled to see that 
it contains as much protein- and vitamin-containing foods as is possible in these 
difficult days and that it is not overweighed with carbohydrates. A congenial holiday 
is a recommendation often regarded as Utopian and impracticable, but its value is 
great. General ultra-violet light and injections of staphylococcus toxoid seem both 
to be useful in raising the body’s general resistance to staphy’lococci, but it is 
doubtful whether there are any other useful methods of doing this, despite the 
claims of numberless preparations and treatments. 

local treatment 

The aim of local treatment is to raise the efficiency of the local defence mechanisms, 
or to weaken the invading bacteria, or to combine both. 

Rest is essential to local resistance. It is most commonly and most abruptly 
interrupted by the patient or a nurse giving the inflamed area “a good squeeze”. 
The squeezing of boils is ahvays a mistake and has, on occasions, proved to be a 
fatal error. Rest can be obtained in various ways, e.g., by providing a sling for those 
with boils on the arm; and a boil of any size is an indication for a patient to cease 
work so that the inflamed part can be rested. 

The intensity of the local inflammatory reaction is increased by /ieat, which is 



therefore useful. An infra-red lamp is the ideal method of applying it but a hot- 
rvater bottle on top of a kaolin poultice is usually more practicable. Hot boracic 
fomentations are an abomination — they remain hot for a very short time, are in- 
frequently changed and are nearly always too wet. They macerate the skin without 
offering compensations for this assistance to the growth of bacteria. Heat may be 
applied in the form of hot soaks in a basin or hand-bath, or by the old expedient of 
bandaging some cotton-wool to the bowl of a wooden spoon, dipping it into a basin 
of hot water repeatedly charged from a kettle, and applying it to the boil. Such 
methods bring heat to the inflamed part without keeping it constantly moist. 
Hypertonic crystalloid solutions draw water out of exposed tissues by osmosis and 
may thus be made to promote a flow of fresh tissue fluid into an inflamed area. 
Intact skin offers a serious barrier to osmosis and such things as magnesium sulphate 
paste (which is too painful to be a welcome application), hypertonic saline, or lai 
per cent, sodium sulphate solution are much more useful after a boil has burst or 
been incised than before. 

Incision . — ^The majority of boils do not need incision. In particular, incision must 
be avoided for boils of the face, nostrils and upper lip. There is no harm elsewhere 
in incising a boil if the skin over it is red and thin, but too early an incision is alwaj’s 
worse than no incision at all. A small linear or cruciate incision, large enough only 
to evacuate pus and sloughs, is the most that is required and “if in doubt, don’t 
incise” is a good maxim. Dressings of dry gauze or tulle gras after operation can 
usefully alternate with hot soaks in hypertonic sodium sulphate solution. Packing 
should never be used — packs act more often as corks than as drains. 

PENICILLIN THERAPY 

The causative organisms of boils can usually be attacked by penicillin, but they are 
sometimes insensitive or relatively insensitive. Boils caused by the latter class of 
organism, if treated with penicillin, may come to resemble a fire in which the 
flames are quenched but the embers continue to smoulder. Such a state is much 
more tedious to patient and doctor than an acute infection. Occasionally, patients 
suffer severe allergic reactions from penicillin. For these reasons a single simple 
boil should not be treated with penicillin. If the boil is on the face, if it is large, if 
there are constitutional symptoms, or if it is the latest of a series, penicillin should 
be given by injection, 200,000 units twice daily for four or five days. Penicillin does 
nothing to raise a patient’s resistance to staphylococci and does not therefore 
guarantee against recurrence of boils. Local application of penicillin is of little value 
until a boil is open, and even then cannot reach the recesses of a cavity as effectively 
as it can via the blood, but it is sometimes useful as a cream to prevent the discharges 
from a boil in a moist situation (such as the axilla) from infecting neighbouring hair 
follicles. 

R. S. Handley, o.b.e., m.b., f.r.c.s. 


ENEMAS 

It is the evacuant type of enema which will be discussed in this article. There are 
certain retention enemas in use, but except possibly for starch and opium, which is 
a soothing sjmptomatic treatment for diarrhoea, they are not concerned here. Other 
retention enemas, such as nutrient enemas, have fallen into disuse as it is recognized 
that the nourishment is not absorbed. Water is the impor tan t substance freely 
absorbed by this route and is widely used in the form of "rectal saline”. It is best 
giyen as plain water, and large quantities of this life-saving fluid can be absorbed by 
this method when properly used. It is perhaps appropriate to mention here that the 
way to achieve this is to have a minimum and even pressure of fluid. 
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The rectal tube should be of good-sized bore (not less than J inch) and should if possible 
be attached direct to a small funnel (3 to 4 ounce [85 to 115 ml.] capacity is convenient) 
containing about an ounce (28,5 ml.) of water. If any connexions are necessary in this part 
of the apparatus they must be of equal bore and not narrower. The funnel is arranged 
1 to lA feet only above the level of the anus, is open to atmospheric pressure, and is re- 
plenished from a large reservoir suspended above, from which the fluid drips slowly through 
a drip chamber into the futmel. If the patient coughs and the intra-abdominal and therefore 
intra-rectal pressure is raised, the fluid in the funnel can be seen to rise markedly. Even 
respirator)' movement can be seen in the funnel fluid level, which demonstrates that no 
increased pressure can be corked up in the bowel when this method is used, and experience 
shows that using it makes the absorption of up to 9 pints (5 litres) or even more in wenty- 
four hours a practicable matter. 


INDICATIONS FOR USE 

Evacuation of the bowel may have to be assisted or ensured; (i) when constipation 
is present; (2) when it is wished to make an endoscopic examination of the bowel; 
(3) when an operation on the bowel is intended; and (4) when obstruction is sus- 
pected and information sought as to whether the lower bowel is being filled from 
above. In the first three groups the employ’ment of either enemas or aperients may 
be considered; in the fourth group it is essential to avoid aperients and employ only 
enemas. 

Experience shows that it is still necessary to continue emphasizing the grave risk 
of perforation if an aperient is given in the presence of obstruction. An enema, on 
the other hand, is both safe and informative. If no result is obtained the diagnosis of 
obstruction becomes probable; if there is a result with the first enema the administra- 
tion of a second, one or two hours later, with no result will have the same significance. 
It is just worth bearing in mind that something depends upon the person administer- 
ing the enema. An inadequate enema may not empty completely the bowel below an 
obstruction and a second will therefore still produce a result, whilst an over- 
enthusiastic enema may cause such a clearance that a patient tvith no obstruction 
may produce nothing with a second attack. The importance of such fallacies is 
relative only to the difficulty of diagnosis, and should not, of course, be taken too 
seriously when all other evidence points in one direction. 

Whether or not an enema is used for constipation depends in part upon the degree. 
In an acute, severe case, for example, a patient with a fissure-in-ano, whose rectum 
has become choked up with hard fteces on account of the pain of evacuation, the 
more comfortable method of assistance is by enema (occasionally digital evacuation 
under anaesthetic is required). Oil run in by catheter overnight to soften the 
feces, followed by gentle repeated washouts to break away small pieces at a time, is 
the kindest treatment. In chronic constipation from atony, commonly seen in the 
aged, and in cases of adult megacolon, it may be essential to use enemas, at least 
occasionally. 

PREOPERATIVE BOWEL EVACUATION 

For many operations purgation is not necessary, and is indeed a harmful disturbance. 
Preoperative enemas are therefore not now employed so extensively as previously, 
although it should be noted that the practice dies much harder among the nursing 
than the medical profession. Inquiry reveals surprisingly often that the most trivial 
and irrelevant cases are prepared in this way. When it is necessary to have an empty 
bowel, of course the matter is different. Resections of the large bowel are safest 
w'hen the bowel is both out of use and empty. A preliminary colostomy ensures the 
former and washouts the latter. Such washouts are best carried out through and 
through from colostomy to rectum, but before this can be achieved rectal washouts 
may be necessary. It is not often that a wash-through cannot eventually be obtained, 
as the final completion of an obstruction is usually by a fecal plug in a narrowed 
lumen rather than complete obliteration of the lumen itself. Before such operations 
as hemorrhoidectomy or sigmoidoscopy the choice between aperients and enemas 
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for clearing the field is a matter of individual preference. Some think that enemas 
may cause too much disturbance of the bowel, leading to an irritative diarrhoea 
which is anything but helpful; moreover, if any fluid has been retained it may be 
returned when the bowel is manipulated and this is equally trying. On the whole I 
am in favour of moderate aperients with sometimes a low rectal washout for htemor- 
rhoids, and often no preparation at all for sigmoidoscopy. If the view is obscured by 
feces the examination is repeated after whatever preparation seems suited to the 
case. 

CHOICE OF SUBSTANCE AND METHOD 

Consideration needs to be given to the substances and methods used when enemas 
are ordered. There are two mechanisms whereby evacuation may be produced: 
chemical irritation by the substances dissolved in the fluid, or the physical pressure 
of the fluid itself. Both factors operate with the ordinarj- soap enema. Soap, how- 
ever, is a very effective irritant and may cause a marked hyperaemia of the bowel as 
well as a painful tenesmus. Soft soap properly dissolved in not too great concentra- 
tion minimizes these effects, but even so a little soap in the eye or up the nose 
demonstrates the irritation it can produce on mucous membranes. Many consider 
that its routine use should be discouraged. It is obviously undesirable to inflame 
the colon if the simple and natural method of raising the intra-luminal pressure will 
produce results. It is true that an obstinate case may not respond to a gentle slow 
raising of the pressure such as occurs when water is run in through a tube and 
furmel; but rather than add soap there is something to be said for the much criticized 
Higginson’s syringe. If a catheter is slid over the bone nozzle there should be no 
risk of perforation, and the sharper rise in pressure it is possible to produce is most 
helpful. It is not always necessary: tube, funnel and water alone will often work, 
as evidenced by the number of rettimed rectal salines when given this way. If there 
is an objection to soap — and there is — there is an even greater one to turpentine for 
the same reason. Of other irritative substances, ox bile is perhaps the least offensive; 
it can be given in small bulk (10 oz, [285 ml.]), often a very useful point, and is 
effective and yet not too irritating. Enemas such as those of oil and gruel gain their 
effect by the pressure of an adequate quantity; they are very comfortable as they 
lubricate at the same time. 

Fashions change in enemas as in most things, but if the principles of their 
administration are considered it is not difficult to apply them in their right context. 

Margaret Louden, f.r.c.s. 


NOTES AND QUERIES 


Allergic Dermatitis of the Eyelids 

Query. — A female patient, aged sist)' years, has 
for the past twelve months been suffering from 
attacks of an allergic nature affecting the skin of 
the h'ds of her eyes, and the skin pouches below 
them. During an attack, which lasts for four or 
five days (once for a fortnight), the skin is red, 
puffy, swollen, and itches. The attacks occur 
about every three months and do not seem to 
have any relation to the usual allergic causes. 
She has never suffered in this way before. The 
first attack was a particularly severe one, closing 
up her eyes completely. Apart from this, she has 
a minor degree of rheumatic arthritis, affecting 
particularly her shoulders, mostly morning 


pains, for which she takes aspirin. A young skin 
specialist has prescribed antistin tablets and 
calamine lotion for the eyes during attacks, and 
these seem to alleviate them slightly. Is there 
a name for this condition? I have heard of one 
other case. Do you t hink a J-grain (16 mg.) 
thyroid tablet t.d'.s. would help? 

Kefly. — F rom the description of the case I 
should consider trvo possible diagnoses: — (a) A 
contact dermatitis caused by some external 
irritant to which the patient is periodically ex- 
posed. (b) A condition that I first described in 
1934, and again in 1946, as follows: — 

“The patient complains of recurrent attacks of 'swelling* 
of the hds, ^odat^ as a rule with intense itching. *1110 
attacks adnuttcdly follow emotional disturbances, a sleep- 
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The recwl tube should be of good-sized bore (not less than i inch) and should if possible 
be attached direct to a small funnel (3 to 4 ounce [85 to 115 ml.] capacity is convenient) 
contammg about an ounce (28.5 ml.) of water. If any conne-vions are necessary in this part 
of the apparatus they must be of equal bore and not narrower. The funnel is arranged 
1 to li feet only above the level of the anus, is open to atmospheric pressure, and is re- 
plenished from a large reservoir suspended above, from which the fluid drips slotvly through 
a drip chamber into the furmel. If the patient coughs and the intra-abdominal and therefore 
intra-rectal pressure is raised, the fluid in the funnel can be seen to rise markedly. Even 
respiratory movement can be seen in the funnel fluid level, which demonstrates that no 
increased pressure can be corked up in the bowel when this method is used, and experience 
shows that using it makes the absorption of up to 9 pints (5 litres) or even more in twenty- 
four hours a practicable matter. 


INDICATIONS FOH USE 

Evacuation of the bowel may have to be assisted or ensured: (i) when constipation 
is present; (2) when it is wished to make an endoscopic examination of the bowel; 
(3) when an operation on the bowel is intended; and (4) when obstruction is sus- 
pected and information sought as to whether the lower bowel is being filled from 
above. In the first three groups the employment of either enemas or aperients may 
be considered; in the fourth group it is essential to avoid aperients and employ only 
enemas. 

Experience shows that it is still necessary to continue emphasizing the grave risk 
of perforation if an aperient is given in the presence of obstruction. An enema, on 
the other hand, is both safe and informative. If no result is obtained the diagnosis of 
obstruction becomes probable; if there is a result with the first enema the administra- 
tion of a second, one or two hours later, with no result will have the same significance. 
It is just worth bearing in mind that something depends upon the person administer- 
ing the enema. An inadequate enema may not empty completely the bowel below an 
obstruction and a second will therefore still produce a result, whilst an over- 
enthusiastic enema may cause such a clearance that a patient with no obstruction 
may produce nothing with a second attack. The importance of such fallacies is 
relative only to the difficulty of diagnosis, and should not, of course, be taken too 
seriously when all other evidence points in one direction. 

Whether or not an enema is used for constipation depends in part upon the degree. 
In an acute, severe case, for example, a patient with a fissure-in-ano, whose rectum 
has become choked up with hard ficces on account of the pain of evacuation, the 
more comfortable method of assistance is by enema (occasionally digital evacuation 
under anaisthetic is required). Oil run in by catheter overnight to soften the 
feces, followed by gentle repeated washouts to break away small pieces at a time, is 
the kindest treatment. In chronic constipation from atony, commonly seen in the 
aged, and in cases of adult megacolon, it may be essential to use enemas, at least 
occasionally. 

PBEOPERATIVE BOWEL EVACUATION 

For many operations purgation is not necessary, and is indeed a harmful disturbance. 
Preoperative enemas are therefore not now employed so extensively as previously, 
although it should be noted that the practice dies much harder among the nursing 
than the medical profession. Inquiry reveals surprisingly often that the most trivial 
and irrelevant cases are prepared in this way. When it is necessary to have an empty 
bowel, of course the matter is different. Resections of the large bowel are safest 
when the bowel is both out of use and empty. A preliminary colostomy ensures the 
former and washouts the latter. Such washouts are best carried out through and 
through from colostomy to rectum, but before this can be achieved rectal washouts 
may be necessary. It is not often that a wash-through cannot eventually be obtained, 
as the final completion of an obstruction is usually by a fecal plug in a narrowed 
lumen rather than complete obliteration of the lumen itself. Before such operations 
as hemorrhoidectomy or sigmoidoscopy the choice .between aperients and enemas 
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CEstrogens in the Treatment of 
Eczema of the Nipple 

From their observations in too cases of eczema 
of the nipple and areola seen at the Kasr El- 
^ Ainy Hospital, Cairo, A. H. Shaaban and 
Hassan Seif El-Nasr {British Journal of Derma- 
tology and Syphilis, June 1949, 61, 216) consider 
that endocrine factors play a predominant role 
in those cases occurring: (a) in the early years of 
menstruation; (b) during pregnancy and lacta- 
tion; (c) at and follotving the menopause. In 
their 20 cases in young girls, and to cases over 
the age of fortj’, rapid recovery followed the local 
application of an ointment containing 2 n.g. of 
stilbcEstrol in 23 g. of lano-vaseline; complete 
cure resulted within a fortnight in 80 per cent, 
of the girls and in 60 per cent, of the menopausal 
women. In those cases which did not respond 
completely to local treatment, cestradiol ben- 
zoate (10,000 I.B.U.) was also given intra- 
muscularly every fourth day. In cases occurring 
at other times during the menstrual life of the 
patient a stronger local application was re- 
quired, and the following formula was found of 
value: — 


Stilbffistrol 2SO mg. 

Crude coal car S g. 

Zinz oxide SO g. 

Talc s® S* 

4 ^ Liquid perafEn 20 g. 

' ' Vaseline 12$ g- 


When this ointment without the stilbcestrol 
was used, there was little improvement in the 
condition. Cases occurring during pregnancy 
and lactation were found to be the most re- 
sistant to treatment. 

Local Alcohol Injections in Hay Fever 

The results obtained by injection of alcohol 
into the nasal mucosa in over 100 patients mth 
hay fever, of ages ranging from seven to fifty 
years, are recorded by Bedford Bussell {Lancet, 
Jime 23, 1949, i, 1098). The method employed 
is as follows: — Using a solution of cocaine 
hydrochloride, zo per cent., with equal parts 
adrenaline hydrochloride i : 1000, the nasal 
passage is lightly sprayed and the sensitive 
patches packed with ribbon gauze soaked with 
the same solution, for fifteen minutes. Starting 
at the postero-inferior border of the trigger area, 
a tiny drop of 70 per cent, alcohol is injected 
’’A with a fine 3" needle; the nest drop is intro- 
duced i of an inch forward and upward, and 
so on until the mapped-out spot has been 
covered. Within an hour or two of injection the 
nasal passage is usually occluded by swelling 
of the mucosa and the formation of 3 plastic 


exudate from th.e injected area. It is therefore 
inadvisable to inject both sides of the nose at the 
same time; four days later it is usually possible 
to free the injected nasal passage for breathing 
by removal of the exudate; the opposite side 
may then be treated. The patient is seen pre- 
ferably a week or more before the expected 
sneezing is due to begin; if seen after the pollen 
season has begun it is less easy to anresthetize 
the affected areas, and bleeding may occur. Of 
the cases treated, two patients treated in 1928 
have been free from hay fever ever since. Both 
these patients were over forty years of age, and 
are stated to be exceptional. The usual result is 
to “reduce symptoms below the threshold of 
distress, and often to obliterate them for at 
least one season”. Contraindications to the 
treatment are the presence of irdlaramation of 
the teeth or sinuses, and the rare “characteristic 
sensiti\-it\' over most of the nasal mucosa”. 

Nicotinic Acid and its Derivatives in 
Eye Infections 

The use of nicotinic acid in the forms of “nicon- 
actd" (Wander) and “ronicol” (Roche), in com- 
bination with benerva and acetylcholine, in 19 
cases of affections of the eye is recorded by 
H. E. Senn {Praxis, June 23, 1949, 38, 369). 
The cases treated included: amblyopia due to 
excess of nicotine or alcohol (6); arteriosclerotic 
optical atrophy (5); optical atrophy from other 
causes (3); inflammatory optic nen'e injuries (3); 
senile macular degeneration (2). The drugs were 
given in most cases by intravenous injection. 
Markedly good results were obtained in the 
cases of amblyopia due to nicotine or alcohol 
poisoning; in 2 patients visual acuitj- of 0.05 and 
0,5 was increased to i.o and 1.23, and the im- 
provement had been maintained eighteen 
months after treatment. In 3 other cases there 
was considerable improvement, and t case failed 
to respond. In the cases with arteriosclerotic 
optical atrophy, improvement of vision was 
obtained in only 2 of the 3 cases treated. Marked 
improvement was obtained in one case of optical 
atrophy due to non-vascular causes. In the re- 
maining cases there was no response to 
treatment, e.xcept in a patients with in- 
flammatory optic nerve injuries probably of 
tuberculous origin, in whom the treatment 
activated the process. 

Papaverine in Epilepsy 

On the basis of the view that “cerebral vaso- 
constriction is causally related to the epileptic 
attack”, H. I. Russek and B. L. Zohman {Neio 
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less night, or fatigue. There is cedema, which may be 
present alone, or may be accompanied by erythema, and 
sometimes by cczematizatjon. As with cczematizcd sebor- 
rhffiicdemiaticis of the lids, the history and appearances 
may suggest a contact dermatitis, but there is one feature 
that is pathognomonic, namely the sharp limitation to the 
eyelids of tlie cedema, or, when present, of the erythema 
and cczematization. The shaip margination recalls that 
seen in one form of eczema ot the nipples, in which the 
exact area of the arcol.Ti is alone involved**. 

In my description of this condition of the eyelids, I 
wrote: “The patient is usually a highly strung %voman. 
manifesting obvious signs of the anxiety state, and 
questioning will, as a rule, disclose either a long period of 
wo^ or stress, and acute infection from the effect of 
which she has not recovered, or more commonly some 
source of domestic unhappiness*’. Nearly all my patients 
have been women at the climacteric period, but I have 
seen one male case (The Practitioner^ 194O, *56, 333). 

If, as seems likely, the eruption in this case is 
not strictly confined to the eyelids, a contact 
dermatitis is more probable, and one is largely 
dependent upon the patient’s intelligent co- 
operation in the search for the responsible 
irritant. Hair lotions or dyes may cause a 
dermatitis of the eyelids without affecting the 
scalp and neighbouring parts, and the same is 
true of other irritants, since the skin of the 
eyelids is e.vtremely sensitive. Presumably the 
aspirin referred to is taken frequently and can 
be excluded as the cause. 

H. W. BAnBER, M.B., F.R.C.P. 


The Stimulant Action of Dexedrine 

Query. — I have lately been very impressed with 
the "tom'c" effect of i dexedrine tablet, or in 
some cases even i a tablet, given at breakfast 
time, in certain patients complaining of general 
lassitude and lack of energy, patients in whom 
there are no signs of physical disease to account 
for lack of energy, such as tuberculosis or 
ansmia. These patients tell me that they never 
felt better in their lives, have much more energ>', 
and feel that life is altogether different for them. 
I should be very grateful for information on the 
following points; (i) Whether any harm can 
result from continuing this dosage indefinitely; 
(2) whether the drug is habit forming, and 
whether the dosage would consequently have 
to be increased to maintain the effect; (3) 
whether there are likely to be any unplea.sant 
withdrawal symptoms. Incidentally, I have not 
noticed any reduction in weight or loss of 
appetite on this dosage, and the patients most 
benefited are those with low systolic blood 
pressure, e.g. 9 S to t°o. bot no signs suggestive 
of Addison’s disease. 


toLY. — Dexedrine is a proprietary name for 
lextro-amphetamine sulphate, a member of 
he sympathomimetic group of drugs, which 
lave to a greater or less e.xtent a stimulant action 
in the higher centres of the brain similar to the 
iction of caffeine. In this respect amphetamine 
s the most powerful member of the group and 
jatients suffering from exhaustion or a hang- 
,ver” from alcohol often derive considerable 


subjective benefit from the drug. Improved 
cerebration, a lifting of depression and a 
feeling of well-being are quite common after a 
dose of s or 10 mg. One dexedrine tablet con- 
tains 5 mg, of the drug and no harm can result 
from continuing this small dose indefinitely. 
Indeed no organic change has been noted even 
after the prolonged administration of large doses, 
although tachycardia, sleeplessness, psycho- 
logical disorders and loss of weight may result. 
Some habituation to the drug undoubtedly 
occurs and amphetamine addicts have been en- 
countered, but there is no reason to fear this 
fell result from the administration of S mg. 
a day, although in the course of time it might 
cc.ase to have mucVi effect; nor need the 
occurrence of withdrawal symptoms be antici- 
pated even if two to three times that dose were 
employed. 

Professop D. M. Dunlop, m.d., f.r.c.p., f.r.s.e. 

Treatment of Ulceration of the Mouth 
in Children 

Query. — I shall be grateful if you can let me 
have some information on the most up-to-date 
treatment of ulceration of the mouth in children. 
Reply. — Herpetic stomatitis is much the most 
common cause of ulceration of the mouth in 
children. It is caused by the herpes simple-v 
virus. The vesicles usually ulcerate and 
secondary infection occurs with mixed or- 
ganisms, such as streptococci and staphylotmeca- 
Thus a more general stomatitis and gingivitis is 
produced. Monilia albicans (thrush) is S 
common secondary invader, and Vincent s or- 
ganisms occasionally assert themselves, par- 
ticularly in debilitated patients. This type of 
stomatitis, which is commoner in the earl)' 
years of life, is often associated with severe 
malaise and high fever for a few days. The oral 
discomfort prohibits the ingestion of food and 
curtails the intake of fluid to a minimum. 

Treatment consists in the frequent ad- 
ministration of sips of bland fluid, such as milk 
and sugar, and very dilute fruit drinks with 
sugar. Acid fruit drinks may irritate the ulcerated 
areas. Some semi-solid food can be tolerated 
after a few days. Older children may be induced 
to wash the mouth out frequently with an 
antiseptic mouth wash, such as glycerin of 
thymol. Young children should have gentian 
violet, t per cent, in aqueous solution, applied 
to the mouth twice a day, or glycerin of borax 
several times a day. It is seldom necessary to 
cleanse the ulcers with swabs dipped in hydro- 
gen pero.xide. Sulphonamide should be given 
systemically to combat secondary invaders, also 
penicillin in severe cases. 

J. D. Henderson, m.d., f.r.c.p, eo. 
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(Estrogens in the Treatment of 
Eczema of the Nipple 

From their observations in 100 cases of eczema 
of the nipple and areola seen at the Kasr El- 
Ainy Hospital, Cairo, A. H. Shaaban and 
Hassan Seif El-Nasr (British Journal of Derma- 
tology and Syphilis, June 1949, 6I) 216) consider 
that endocrine factors play a predominant r6Ie 
in those cases occurring; (a) in the early years of 
menstruation; (b) during pregnancy and lacta- 
tion; (c) at and following the menopause. In 
their 20 cases in young girls, and 10 cases over 
the age of forty, rapid recovery followed the local 
application of an ointment containing 2 mg. of 
stilbcBstrol in 25 g. of lano-vaseline; complete 
cure resulted within a fortnight in 80 per cent, 
of the girls and in 60 per cent, of the menopausal 
women. In those cases which did not respond 
completely to local treatment, (estradiol ben- 
zoate (to,ooo I.B.U.) was also given intra- 
muscularly every fourth day. In cases occurring 
at other times (luring the menstrual life of the 
patient a stronger local application was re- 
quired, and the following formula was found of 
value; — 


StUboEstrol 250 mg. 

Crude coal tar 5 g, 

Zinz oxide 50 g. 

Talc SO g. 

Liquid paraiHn 20 g. 

Vaseline 125 g. 


When this ointment without the stilbarstrol 
was used, there was little improvement in the 
condition. Cases occurring during pregnancy 
and lactation were found to be the most re- 
sistant to treatment. 

Local Alcohol Injections in Hay Fever 

The results obtained by injection of alcohol 
into the nasal mucosa in over 100 patients with 
hay fever, of ages ranging from seven to fifty 
years, are recorded by Bedford Russell (Lancet, 
June 25, 1949, i> 1098). The method employed 
is as follows: — Using a solution of cocaine 
hydrochloride, 20 per cent., with equal parts 
adrenaline hydrochloride 1 ; 1000, the nasal 
passage is hghtly sprayed and the sensitive 
patches packed with ribbon gauze soaked with 
the same solution, for fifteen minutes. Starting 
at the postero-inferior border of the trigger area, 
a tiny drop of 70 per cent, alcohol is injecteti 
‘'A with a fine 3" needle; the nest drop is intro- 
duced i of an inch forward and upward, and 
so on until the mapped-out spot has been 
covered. Within an hour or two of injection the 
nasal passage is usually occluded by swelling 
of the mucosa and the formation of a plastic 


exudate from the injected area. It is therefore 
inadvisable to inject both sides of the nose at the 
same time; four days later it is usually possible 
to free the injected nasal passage for breathing 
by removal of the exudate; the opposite side 
may then be treated. The patient is seen pre- 
ferably a week or more before the expected 
sneezing is due to begin; if seen after the pollen 
season has begun it is less easy to ana^thetize 
the affected areas, and bleeding may occur. Of 
the cases treated, two patients treated in 1928 
have been free from hay' fever ever since. Both 
these patients were over forty years of age, and 
are stated to be exceptional. The usual result is 
to “reduce symptoms below the threshold of 
distress, and often to obliterate them for at 
least one season”. Contraindications to the 
treatment are the presence of inflammation of 
the teeth or sinuses, and the rare "(diaracteristic 
sensitivity over most of the nasal mucosa”. 

Nicotinic Acid and its Derivatives in 
Eye Infections 

The use of nicotinic acid in the forms of “nicon- 
aetd” (Wander) and “ronicol” (Roche), in com- 
bination with benerva and acetylcholine, in 19 
cases of affections of the eye is recorded by 
H. E. Senn (Praxis, June 23, 1949, 38, 569). 
The cases treated included: amblyopia due to 
ex'cess of nicotine or alcohol (6); arteriosclerotic 
optical atrophy (5); optical atrophy from other 
causes (3); inflammatory optic nerv'e injuries (3); 
senile macular degeneration (2). The drugs were 
given in most cases by intravenous injection. 
Markedly good results were obtained in the 
(ases of amblyopia due to nitxjtine or altxshol 
poisoning: in 2 patients visual acuity of 0.05 and 
0.5 was increased to i.o and 1.23, and the im- 
provement had been maintained eighteen 
months after treatment. In 3 other cases there 
was considerable improvement, and i case failed 
to respond. In the cases with arteriosclerotic 
optical atrophy, improvement of vision was 
obtained in only z of the 5 cases treated. Marked 
improvement was obtained in one case of optital 
atrophy due to non-vascular (xtuses. In the re- 
maining cases there was no response to 
treatment, except in 2 patients with in- 
flammatory optic nerve injuries probably of 
tuberculous origin, in whom the treatment 
activated the process. 

Papaverine in Epilepsy 

On the basis of the view that ‘‘cerebral vaso- 
constriction is causally related to the epileptic 
attack”, H. I. Russek and B. L. Zohman (Nezv 
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York State Journal of Medicine, June i, 1949, 
49 , 1315) have used papaverine hydrochioride 
as a prophylactic for the control of grand mal 
seizures in tivo cases of confirmed epilepsy. 
The drug was given orally: in one case, that of 
a six year old boy, in dosage of 2 g. four times 
daily, and in the other case, a thirty-two year 
old male, in dosage of 4J grains (0.3 g.) four 
times daily. Both patients had previously been 
treated with dilantin and phenobarbitone with- 
out much improvement. In both cases there 
was cessation of epileptic seizures following 
the institution of papaverine therapy; in the 
first case over a period of six months, and in the 
second over a period of eight months. In the 
first case the child had the usual aura with- 
out the subsequent epileptic seizure. In the 
second case the substitution of placebo medica- 
tion for one week resulted in two attacks. It is 
stated in conclusion that “further studies are 
indicated to evaluate this therapy for epilepsy 
and for the vasoconstrictor phase of migraine. 
Dosage as high as is to r 8 grains (i to i.a g.) 
per day may be essential to a satisfactory 
response". 

Vaginal Instillation of Sulphathiazole 
after Delivery 

The instillation of sulphathiazole powder into 
the vagina immediately after delivery has been 
carried out in a large series of cases at the 
Glenville Hospital and Booth Memorial Hos- 
pital, Cleveland, Ohio. The method adopted and 
results obtained are described by C. W. Rotter 
and R. H. Long ^American Journal of Obstetrics 
and Gynecology, May 1949, 57, 925). The 
method was as follows; — ^After the baby and 
placenta had been delivered and all necessary 
repair completed and bleeding controlled, the 
labia were separated with two fingers and s g. of 
sulphathiazole powder instilled deep into the 
vaginal tract and spread down into the posterior 
fornix and about the cervix with the inde.x and 
middle fingers. In cases so treated it was noted 
that the amount of lochia was suppressed and 
also the offensive odour. Among the patients so 
treated redness and oedema of episiotomy 
wounds occurred in 19.3 per cent, compared 
with 40.5 per cent, in those not treated by 
instillation of sulphathiazole powder. Other 
points noted were: (i) No occurrence of wound 
disruption among the sulphathiazole-treated 
cases; four instances among those not so 
treated. (2) A tendency to lower temperature 
elevation among the treated cases. (3) Pain, 
especially in episotomy cases, required medica- 
tion in 32.2 per cent, of the treated cases com- 
pared with S5.2 per cent, in the untreated. No 
untoward reactions were noted. 


Glycocoll in the Treatment of Angm 
Pectoris 

The use of glycocoll in the treatment of 52 
cases of angina pectoris is recorded by M. 
Audicr and G. Dumon (Presse MldkaU, June 
18, 1949, 57, 570). All the cases treated had the 
clinical symptoms and electrocardiographic 
signs of true angina pectoris. A 10 per cent, 
glycocoll solution was employed, 10 ml. being 
injected intravenously each day, for ten days. 
The good results are observed after the fourth 
or fifth injection, in the form of amelioration of 
pain and a feeling of well-being and regained 
strength. If there is no modification of symp- 
toms after ten injections it is useless to proceed 
with the treatment. On the other hand, if the 
crises are fewer or have ceased it is important 
to continue the treatment after five or six days’ 
interval, as follows: — Five intravenous injec- 
tions followed bj' an interval of ten days, and 
continued thus for three to six months; then a 
series of ten injections each month for three to 
six months. The actual regime varies with each 
patient and the results obtained. Of the patients 
treated, 25 received great benefit; in IS the 
treatment failed or the benefit was slight or ol 
short duration; in I2 cases maintenance therapj 
was necessary. 

Clubbing of the Fingers 

Clubbing of the fingers may be classified intt 
three groups: (i) symmetrical, involving all ihi 
fingers and toes; (2) unilateral, involving _ths 
fingers or toes of one hand or foot; (3) unidigjtal 
involving only one finger. In an article dealinj 
with the pathology, clinical features am 
diagnostic significance of clubbing of the fingers 
A. Whitley Branwood (Edinburgh Medka 
Journal, March 1949, 56, 105) stresses the fol 
lowing points: — (i) Symmetrical, or bilateral 
clubbing may be acquired or hereditary. In mi 
former case the condition may indicate a cardiai 
affection; some septic process in the lung 0 
bronchial carcinoma; chronic bacillary 01 
amoebic dysentery', ulcerative colitis, sprue 01 
bih’ary cirrhosis. The digital clubbing in sucl 
cases can indicate the progress or disappearano 
of the disease, e.g., it may disappear followm] 
drainage of an empyema, or the treatment 0 
subacute bacterial endocarditis with peru’cillin 
but if it still persists, failure to eradicate thi 
disease or some underlying lesion must be sus 
pected. The hereditary type may occur withou 
any preceding or accompanying disease, or may 
indicate congenital heart disease. (2) Unilatera 
clubbing should suggest some condition affect- 
ing the vessels or nerves of the arm or at thf 
thoracic outlet, e.g. aneurysm, carcinoma of tht 
apex of the lung, costo-clavicular syndrome, 
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(3) Unidigital clubbing is rare, but cases have 
been recorded following an injury to the arm 
with damage to the median nerve, in Boeck’s 
sarcoidosis, gout, and following injury to the 
finger. In differential diagnosis, acromegaly, 
osteoarthritis, rheumatoid arthritis, Heberden’s 
nodes, syphilitic or tuberculous dactylitis and 
brachydactyly must be borne in mind. 

Skin Protection with Antihistamine 
Ointments in X-Ray Therapy 

The successful use of the antihistamine drugs, 
both orally and locally, for skin protection in 
patients undergoing X-ray therapy, is recorded 
by M. P. Mains (Radiology, April 1949, 5 ^, 
579). For the ointments, benadrj-l or pyriben- 
zamine, 5 per cent, in "aquaphor” base, was 
employed, the ointment being applied to all 
irradiated areas immediately after treatment, 
and again at bedtime. In addition, the patients 
were given benadiyl or pyribenzamine orally, 
zs mg. before each meal. It is recorded that even 
with doses as high as 2,40or in air, local re- 
actions were much less than those formerly- 
observed with doses of i,8oor in air, also sub- 
jective reactions in the form of bowel and 
bladder symptoms appeared to be less. As an 
e.’cample, one of the recorded cases may be 
quoted; — 

The padeat was receuine treatment for carcinoma of 
A the floor of the mouth with cervical metaataaes, a portal 
' about 15 cm. square being used on each side of the nedt 
and face, with a dosage to each of 2,40or in air. Two 
additional small portals under the chin and over the 
mouth were also used. The patient was given henadryl, 
ZS mg. orally before each meal, and the ointment was 
applied after treatment and at bedtime. He continued to 
shave during the course of irradiation, and at no time 
suffered more than a mild erythema. Eaanunation flve 
months after completion of the course of treatment showed 
an apparently normal skin, with no appreciable atrophic 
changes, and return of beard gr o wt h over most of the areas. 

Similar good results are claimed in over 100 
cases treated: "Objectively the patients showed 
a markedly increased skin tolerance to radiation. 
We beh’eve tolerance has been enhanced by the 
local use of an anti-histamine drug, although 

oral administration may have some influence 

Animal experiments are contemplated to give 
proof of the protective value of these drugs to 
the irradiated skin, and of their value in com- 
bating the histamine produced by irradiation”. 


Care of the Skin hi the Newborn 

.. A SIMPLE method for care of the skin of the 
"^newborn has been in operation at the Unity 
Hospital, Brooklyn, New York, since 1927, 
during which time over 23,000 new-born 
babies have been adnutted and discharged from 
the maternity service without, apart from one 
case in which the method was disregarded, any 


outbreak of skin infections among the babies. 
The method, which is described by H. Apfel 
(Archives of Pediatrics, March 1949, 66, 131), 
is based on the view “that the vemix caseosa is 
a necessary protective covering which serves as 
a lubricant to the baby’s skin”. Thus it should 
be preserved. After serving its purpose it dis- 
solves by normal body temperature “without 
any- interference”, and the baby’s skin is found 
to be soft, clean and pink. The method is also 
stated to “spare the break in the superficial 
layers of the skin which is unavoidable when 
massaging or anointing with oil”. The technique 
adopted is as follows; — “The baby is wrapped in 
soft warm blankets. The eyes are given the usual 
prophylactic treatment; the .cord is securely 
tied and wrapped in sterile gauze saturated in 
70 per cent, alcohol and secured with a narrow 
band”. Soon after this the baby is dressed in 
shirt and diaper, which are changed as often as 
necessary and any mucus, blood or other dis- 
charge wiped away with clean cotton-wool 
moistened with warm water. The infant is not 
given a bath until the cord has come away, 
which is some time after leaving the hospital. 
The mother is shown how to continue the tech- 
nique used at the hospital nursery, and is instruc- 
ted not to apply or massage any oil on the baby’s 
skin at any time. 


Treatment of Hypertension 

A NOTE on the results obtained by Grimwald 
(Sovietskaia Medizina, 1948, 5) by the use of 
the Steinberg-Barschak method of treatment of 
hypertension appears in Medecine et HygRne, 
March 15, 1949, 17, 84. The method consists 
in the alternative administration daily of 10 ml. 
of 20 per cent, solution of sodium hyposulphite 
and 10 ml. of a 40 per cent, glucose solution, to 
which is added 2 ml. of a 25 per cent, solution 
of magnesium sulphate, by intravenous injec- 
tion. The treatment is not begun until the 
seventh to fourteenth day of hospitalization, 
when it is determined that there is no important 
fluctuation of the blood pressure. A course ol 
eight to twenty injections is given. No success 
was obtained in cases of malignant hypertension, 
but in the other forms the blood pressure 
became normal in 10 cases, was improved in 28, 
and remained stationary in 7 of the 50 cases 
treated. It was noted that the systolic pressure 
could be reduced more easily than the diastolic. 
The cerebral symptoms were markedly relieved: 
five to seven days after the beginning of treat- 
ment there was disappearance of headache and 
vertigo. Also, in 17 cases there was diminution 
of the cardiac symptoms. A follow-up in 31 
cases showed that the good results were naain- 
tained eight months after cessation of treatment. 
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Handbook of Midtoifery. By Margaret 
PuxoN, M.D., M.R.c.o.G. London: Sylviro 
Publications Ltd., 1949. Pp. 326. Price 
25s. 

The preface states that this book is written 
primarily for examination candidates and 
general practitioners. The needs of these groups 
differ sufficiently to make it difficult to satisfy 
both, and the impression conveyed in this case 
is that the author has had the examination 
candidate chiefly in mind. The general prac- 
titioner in domiciliary practice would, for in- 
stance, have difficulty in carrying out the in- 
struction on p. 71, to change his gown and 
gloves if he has to attend to the child before 
completing treatment of the mother after labour. 
In addition, the general practitioner faced with 
a case of obstructed labour would liave found 
helpful a section on, and index reference to, this 
subject. The examination candidate will be 
particularly attracted to this book as it is a mine 
of information clearly and concisely set out. In 
many places the unavoidable condensation gives 
an appearance of dogmatism concerning matters 
on which not all obstetricians would agree. 
Foetal asphyxia is treated rather summarily and 
the chief reference to it in the text (p. 70) is not 
mentioned in the index. On p. 78, progesterone 
is recommended in cases of threatened abortion 
but there is no mention of the Guterman test. 
The description of the management of normal 
labour is good, but surely the foomote to p. 70 
should read "... the head should not be 
allowed to extend . . The chapters on breech 
delivery, contracted pelvis and the Rhesus 
factor are particularly well done and the book 
as a whole creates a good impression. It is set 
in legible type, with few printers’ errors, and is 
well produced, although devoid of illustrations. 
It can be recommended particularly to examina- 
tion candidates and to general practitioners who 
require easily accessible information on specific 
points in obstetrics for rapid reference. 

Maternity in Great Britain. {A survey of 
Social and Economic Aspects of Pregnancy 
and Childbirth undertaken by the Joint 
Committee of the Royal College of 
Obstetricians and Gynecologists and 
the Population Investigation Committee!) 
London; Oxford University Press, 1948. 
Pp. xvi and 262. Price 12s. 6 d. 

This interesting book has been produced as 
the result of interviewing nearly 14,000 women 
who were delivered in one week in 1947- The 
object of the inquiry was to study the social 


and economic aspects of pregnancy, to assess 
the value of the matemitj’ services to the com- 
munity, and to ascertain the average cost 
incurred by parents in the first and succeeding 
pregnancies. 'The book will be found most 
useful to those concerned with matemitj’ work, < 
as indicating both the value of the services as at 
present in being, and also the lines on which 
further improvement will make their efforts 
even more valuable. 


Obstetric Analgesia and Anesthesia. By 
Franklin F. Snyder, m.d. Philadelphia 
and London; W. B. Saunders Company, 
1949. Pp. viii and 401. Figures 114. 
Price 32r. 6 d. 

By an ingenious e.vperimental method devised 
by himself and Rosenfeld, Dr. Snj'der has been 
able to investigate in the rabbit some of the 
problems arising from the discovery that the 
foetus breathes in utero. The respirator)' troubles 
of the foetus and the newborn, such as asphjxia, 
pneumonia and atelectasis, are studied in the 
light of this knowledge; their consideration 
makes fascinating reading, and occupies the 
first section of the book. In the second section 
the same method is used to investigate the merits 
and demerits of the various analgesics used in 
labour, and the e.xperimental findings are cor- / 
related with clinical reports, each drug being ^ 
appraised in turn. In view of present trends in 
obstetric analgesia over here, it is unfortunate 
that Minnitt’s work and his apparatus are not 
mentioned, that there is only a brief and non- 
committal account of pethidine (demerol), and 
that trichlorethylene does not appear at all. It 
is also surprising that there is no reference in 
the text to the work of Barcroft after 1938. In 
spite of these omissions the book is a notable 
contribution to the literature. 


Anesthesia for the Poor Risk. By William 
W. MuSHIN, M.B., B.S., F.F.A., R.C.S., D.A. 
Oxford; Blackwell Scientific Publica- 
tions, 1948. Pp. ix and 65. Price ys. 6 d. 
Anaesthesia for the poor risk is the subject of 
the first of twentj’-eigbt short essaj's in this sixt)’- 
five page volume. The title on the outer cover is 
therefore somewhat misleading, as four pages 
only are devoted to the poor risk patient. 'These 
essays discuss, in a leisurely style, many eveiy-^ 
day problems of anaesthesia, some controversial 
aspects, such as the position of ether in modem 
anmsthesia, and some rare ones, such as an- 
aesthesia by hypnosis. The range of subjects is 
wide. Most amesthetists will agree with these 
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reflections of an experienced amesthetist. 
Although details and methods of antesthesia 
are not taught here, general practitioners, 
physicians, and especially surgeons, will find 
this book useful, for it expresses balanced 
modem ideas on antesthesia, and it can easily 
be read in an evening. The production and lay- 
out are attractive. 

Physician Extraordinary. By Shirley 
Murrell. London; Hodder & Stoughton 
Ltd., 1949. Pp. 318. Price loj. 6 d. 

This pleasantly written novel based upon the 
life of Sir Gilbert Blane ■will appeal to many 
medical readers. Naturally, pride of place is 
given to Blane’s great work in introducing lime 
juice as a cure and preventive for scurvy in the 
Royal Na'vy, and full advantage is taken of his 
association tvith the Prince Regent for the 
purpose of lending a colourful background to the 
story. His association with Jenner in populariz- 
ing vaccination against smallpox is not woven 
into the plot with quite so much skill. By many 
of the younger generation this may well be 
regarded as a somewhat insipid novel, as acts 
of ■violence, immorality and sadism are con- 
spicuous by their absence. Neither is there any 
attempt to pander to the craving of Bloomsbury 
for psycho-analysis. On the other hand, for 
those who, like the reviewer, prefer an old- 
fashioned tale, retailed with respect for the 
King’s English, this is a novel which can safely 
be recommended. It would make ideal holiday 
reading. 

A History of Oto-Laryngology. By R. 
Scott Stevenson, m.d., f.r.c.s.Ei ., and 
Douglas Guthrie, m.d., f.b.c.s.eo. 

Edinburgh: E. & S. Livingstone Ltd., 

1949. Pp. vii and 155. Figures 52. 
Price 171. 6 d. 

This small, well-illustrated book can be strongly 
recommended. The reviewer first read it 
through from cover to cover during a long and 
tedious train journey, to find his interest never 
flagged despite the inclusion of just as many 
dates and names as those found in schoolboy 
history books. These dates and names are 
essential in a book which will be useful to those 
■writmg the introductory passages to papers on 
ear, nose and throat subjects. Readers who be- 
^ come confused by dates and names need not 
worry, because the story of human endeavour is 
unfolded in such a fascinating manner. Perhaps 
the most startling fact that emerges is that the 
early pioneers were able to do much, years 
before adequate examination instruments w^ere 
designed. Full honour is paid to the “modems” 
of the 20th century whose strides aided by 


up-to-date equipment have speeded up pro- 
gress, but the authors have rightly stressed our 
even greater debt to earlier “giants” such as 
Duvemey, who published a monograph on the 
subject of otologi’ in 1683. Erroneous pre- 
conceived ideas are quietly corrected. 
Schwartze, whose name is still honoured as the 
originator of the cortical mastoid operation, ■was 
in reality the man who, with Eysell and Kuster, 
showed that the operation was a practical 
measure. We leara that both Petit and Jasser 
had successfully opened the mastoid process a 
hundred years before. It is to be hoped that the 
authors may in the future find time to ■write a 
book of greater length so that we may know 
even more of the personalities of those fas- 
cinating characters described all too briefly. 
An excellent balance has been struck between 
the British and foreign contributions to oto- 
laryngology, although perhaps the picture of 
American progress is somewhat too condensed. 

NEW EDITIONS 

Deletion of out-of-date material and the 
addition of recent advances have been carried 
out in the preparation of Textbook of Midtoifery, 
by Wilfred Shaw, M.D., F.R.c.s., F.R.C.O.G., in 
its third edition (J. & A. Churchill Ltd., 
221. 6d.). Since the appearance of the previous 
edition in 1947, pem'cillin has become firmly 
established in the treatment of gonorrhcea, 
syphilis and puerperal sepsis, and sections on 
its use have been included. The new edition 
is well illustrated. 

A Short Practice of Surgery, by Hamilton 
Bailey, P.R.C.S., f.a.c.s., p.i.c.s., f.r.s e., and 
R. J. McNeill Love, M.s., F.R.c.s., f.a.c.s., 
F.I.C.S., in its eighth edition, in five parts (H. K. 
Lewis & Co., Ltd., 521. 6d. the set) contains a 
new chapter on peptic ulcer. The new edition is 
well produced and richly illustrated, many of 
the figures being in cjlour. 

Considerable rewriting has been undertaken 
in the preparation of the twelfth edition of 
Clinical Methods, by Sir Robert Hutchison, Bt., 
M.D., F.R.C.P., and Donald Hunter, M.D., 
F.R.C.F. (Cassell and Company Ltd., lys. 6d.) 
and a number of new sections have been added, 
dea&g respectively with liver function tests, 
fat in the feces, and X-ray examination of the 
intestinal tract and the chest. Some new plates 
nave been included. 

The Rhesus Factor, by G. Fulton Roberts, m.a., 
M.B., in its second edition (Wm. Heinemann 
[Medical Books] Ltd., js. 6d.} is a concise and 
clear exposition of this important and com- 
plicated subject. There is a useful chapter on 
treatment. 
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NEW PREPARATIONS 
Fel-evac, a standardized fatty meal for chole- 
cystography containing 40 per cent, edible 
vegetable oils and animal fats, is supplied in 
packages of six tubes, each tube containing 
ounces, sufficient for one dose. (Allen & 
Hanburys Ltd., Bethnal Green, London, E.a.) 
Flaxedil, tri-(P-diethylaminoethoxy)-bcn- 
zene triethiodide, is a syntlietic curarizing com- 
pound which is stated to be as effective as d- 
tubocurarine and to possess certain advantages. 
Its use is indicated to procure muscular relaxa- 
tion under light anxsthesia, to minimize the 
convulsions of shock therapy, and in some 
spastic conditions. It is supplied as a 4 per cent, 
solution in ampoules of 2 mi. (80 mg. of the 
active drug), in boxes of 10. (May & Baker Ltd., 
Dagenham, Essex.) 

Mycii. Pessakies contain 4 per cent, of the 
fungicidal substance, p-chlorophcnyl-fl-glycerol 
ether, in a water-soluble base. Their use is 
indicated in the treatment of vulvo-vaginal 
mycosis and vaginal thrush. They are issued 
in tubes of 12. (British Drug Houses Ltd., 
Graham Street, London, N.i.) 

Digophyllin A.F.D. (digitoxin and amino- 
phylline) will in future he known as Di- 
Cardine. (Anglo-French Drug Co, Ltd., ii 
& 12 Guilford Street, London, W.C.i.) 

THE CIBA FOUNDATION 
On June 22, 1949, Sir Henry Dale, O.M., 
F.R.S., President of the Royal Society of 
Medicine, opened the Ciba Foundation at 41 
Portland Place, I.x)ndon, W.i. The premises 
have been acquired by Ciba l.td., who are also 
providing the funds for the Foundation, for the 
purpose of establishing a scientific centre where 
scientists from all countries may stay with the 
object of meeting and exchanging ideas. The 
funds of the Foundation are vested in trustees 


accuracy of our annual volume we rely upon tl“ 
return of our schedule, whicli has been posti 
to each member of the medical professio 
Should the schedule have been lost or misla 
we will gladly forward a duplicate upon r 
quest. The full names of the doctor should 1 
sent for identification”. 

OFFICIAL NOTICE 
B.C.G. Vaccination . — Arrangements have bei 
made by the Ministry of Elealth to introdu 
B.C.G. vaccination against tuberculosis in tl 
country. As the method has yet to be put 
the test of experience under conditions nati 
to this country it has been decided that tl 
scheme should be kept within controlled limii 
and to start with, B.C.G. vaccination will I 
offered to all hospital nursing staffs and medic 
students, and secondly, will be made availal 
to all chest physicians or other approptia 
specialists, e.g. paediatricians, who may wish 
use the vaccine in suitable cases on their ind 
vidual responsibility. 

PUBLICATIONS 

Foot Inspection in Childhood and Adolescm 
published by the Foot Health Education 
Bureau, i2t Ebury Street, London, S.W. 
price IS., or 15s. per too copies, has been issue 
“in the hope that it may be of service to Medic 
Officers at routine medical inspections”. A Coi 
ference on “Foot Inspection in Childhood at 
Adolescence”, at which Mr. T, T. Stamr 
F.R.C.S., will demonstrate methods of e: 
amining the feet, will be held at Caxton Ha 
London, on September 30, 1949. 

The Mental and Physical Effects of Pam, 1 
V. C. Medvei, M.D., M.R.C.P. (E. & : 
Idvingstone Ltd., price 3r.) is a reprint of tl 
Buckston Browne Prize Essay, Harveian Sociei 
of London, 1948. 


— Lord Beveridge, Lord Border, Prof. E. D. 
Adrian, O.M., F.R.S., and Mr. Raymond 
Needham, K.C. — who have sole control of the 
policy of administration. The Secretary is Dr. 
G. E. W. Wolstenholme. 


THE ROYAL SOCIETY OF MEDICINE 
At the Annual Meeting of the Royal Society of 
Medicine on July s, 1949, the follow’ing received 
their Diplomas as Honorary Fellows: — 


sir Ernest Rock Carling, M.B., F.R.C.S., F.R,C.P, 

Dr. Brock Chisholm, Director, General World Health 

Si?'’1^don’''Gordon-Taylor, K.B.E., C.B., M.S., 

Dr^'SS G’rfBB.'ei the Rockefeller Foundation. 

Professor Rent Lenche (Pans). 


THE MEDICAL DIRECTORY 
T Churchili. Ltd., publishers of The 
Medical Directory, write;— “To maintain the 


"Paramisal” {para-aminosalicylic acid) ai 
"Paramisal Sodium" (sodium para-aminosalic^ 
late) deals with the pharmacology and then 
peutic uses of these products. A copy of tl 
brochure is available on application to Her 
Pharmaceuticals Ltd., Bessemer Road, Webvj' 
Garden City. 

Vademecum of Therapeutics and Products, givin 
details of the properties and administration c 
Sharp and Dohme Ltd.*s products, and in 
eluding a section on general information useft 
to medical practitioners, is available on applies 
tion to West Hill Laboratories, Hoddesdor 
Herts. 


The contents of the September issue, which will contain l 
symposium on "Diseases of the Eve** «r;j» » !! r 
pace’^uv. nt the end of the ndyonhZdJscctn 
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THE EYE IN GENERAL MEDICINE ' 

By a. J. BALLANTYNE, M.D., LL.D., F.R.F.P.S. 

, Emeritus Professor of Ophthalmology, University of Glasgow. 

It would be impossible in the space of a single article to give more than a 
sketchy outline of the relations of the eye to general medicine. I propose 
therefore to draw attention to one or two selected groups of cases which 
have some points of interest common to the general practitioner and the 
ophthalmic surgeon. 

There are, of course, several lines of approach to every problem in 
“systemic ophthalmology”. The physician may be consulted regard to 
symptoms for which he thinks the eyes will provide an explanation: head- 
ache is a t3T3ical example; or in a case already diagnosed he may seek the 
help of the oculist in regard to prognosis: the ocular complications of 
pregnancy are a case in point. Occasionally a patient whose condition is 
puzzling is submitted to the oculist, as to Ae rhinologist, the neurologist, 
the radiologist and others, in order that no stone may be left imtumed and 
no sign or symptom overlooked; and quite often, in the course of a refraction 
test, the oculist discovers some pathological condition of the fundus calling 
for medical investigation and treatment. 

In what follows I shall deal with some of the problems thus suggested, 
under the headings of symptomatology, etiology, diagnosis and prognosis. 

SYMPTOMATOLOGY 

Sudden or rapid failure of vision.— is a leading symptom which often 
presents itself to the physician. It may be the sole complaint; there is no 
symptom which covers a larger field of possible causes, and none in which 
the patient’s story may be more misleading or, at least, unhelpful. 

A history of sudden loss of vision should not be accepted without a 
certain amount of caution, for it is remarkably easy for the patient to be 
deceived as to the suddenness of the onset. The sudden discovery of a pre- 
existing defect is not uncommonly mistaken for its sudden occurre^e. 
Such a mistake, of course, is only possible because the patient has t^vo 
eyes and is only made aware of the monocular defect when some trifling 
incident causes him to close the better eye. ^ 
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Among the most common, and most serious, causes of sudden loss of 
sight may be mentioned the homonymous hemianopia due to a lesion of the 
visual cortex or optic radiations; detachment of the retina; intra-ocular 
haemorrhage; and obstruction of the central vein or central artery of the 
retina. 

In detachment of the retina, at whatever point the detachment may occur, 
the sub-retinal fluid tends to settle in the lower part of the eye, with the 
result that the visual defect is noted in the upper half of the field like a dark 
curtain or shadow. Even before the ophthalmoscopic examination is made 
the cause of the trouble may be suggested by a simple confrontation test of 
the field of vision. Finger movements make a good test object for this pur- 
pose, and a similar test will serve to map out a homonymous hemianopia, 
so as to convince the patient that what was believed to be blindness of one 
eye is in reality a binocular half-field defect. 

A sudden darkening of the whole field of vision is more probably due to 
hcemorrhage into the vitreous. Such a haemorrhage may be so slight as to cast 
a reddish shade over the whole field, or so severe as to abolish light per- 
ception. A special form of recurrent intra-ocular hcemorrhage is found in 
“Eales’s disease”, which affects both men and w'omen in the second and 
third decades. There may be many minor attacks of haemorrhage into the 
vitreous, with intervals of apparently complete recovery, before secondary 
changes, such as the organization of blood clots and detachment of the 
retina, set in, leading in many cases to loss of the eye. There is reason to 
believe that, in some cases at any rate, the vascular disease which permits 
the occurrence of the haemorrhage is of tuberculous origin. 

The immediate effect of obstruction of the central retinal artery or veinis 
a practically total blindness of the eye. These tw'o disorders are easily 
distinguished in ophthalmoscopic examination. Obstruction of the artery', 
usually referred to as “embolism of the central artery'”, if complete, causes 
an ischaemia of the whole retina and, since the viability of the retina de- 
prived of its blood supply is only a matter of minutes, the ultimate result 
is usually blindness of the eye, with perhaps a small area of light perception 
in the temporal half of the peripheral field. Sometimes a happier outcome is 
experienced, for if the obstruction is due to arterial spasm the ischaemia may 
be short-lived, whilst if it is the result of a true embolism, the embolus may 
break up or move on to a smaller branch and thus allow a degree of re- 
covery. The immediate cause of the visual loss in venous obstruction is 
the occurrence of multiple, and often large, haemorrhages throughout the 
retina. This, and the resulting oedema, may be so severe that the retinal 
arteries are completely eclipsed, and only short, distended and tortuous 
segments of the veins may be visible. The prognosis as regards vision is 
usually bad, even when the hemorrhages are absorbed in the long run, but 
sometimes a useful amount of vision is restored. 

Another example of sudden or rapid loss of vision is that due to retro- 
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bulbar optic neuritis. The retrobulbar site of the lesion in this case accoimts 
for the fact that it rarely leads to any immediate change in the optic disc; 
but there are sometimes features in its onset that make the diagnosis clear. 
The lesion in the nervo affects the axial bundles and thus causes a central 
scotoma in the field of vision; movements of the eyes are painful, and a 
deep-seated tenderness is felt if the eye is pressed backn'ards in the orbit. 
This describes the acute form, but a retrobulbar neuritis may occur in a 
quiet form. In this case also, the onset appears to be sudden. An important 
and characteristic feature is the tendency to complete visual recovery, and 
the not uncommon history of an earlier or subsequent attack of transient 
diplopia completes a picture which is strongly suggestive of dissenunated 
sclerosis. 

Binoatlar visual affectiotis. — ^The examples of sudden or rapid loss of 
vision which we have already discussed may be classified as monocular, but 
the second eye is not to be considered inunune, and in all of them the 
disease may ultimately be binocular. The most typically binocular affections 
are those due to toxic influences, such as the toxaemias of pregnancy, or to 
quinine and other potent drugs. 

The occurrence of binocular amblyopia or amaurosis in the course of 
pregnancy is usually a sign of the pre-eclamptic state, and calls for close 
attention, for its occurrence indicates an unfavourable prognosis for the 
vision and even for the life of the patient, and termination of the pregnancy 
may be called for. 

Less common, but of equal concern in regard to the vision and life of 
the patient, is the loss of vision sometimes resulting from liypereinesis 
gravidarum. There is reason to believe that the cause, or an important part 
of the catise, is the loss of the food vitamins resulting from the perpetual 
vomiting; but toxins of unkno\vn identity probably play a part. Here also 
the loss of vision may be complete; but whereas in the pre-eclamptic form 
there is little to be seen but a general narrowing of the retinal arteries, 
hyperemesis may produce retinal hjemorrhage and papilloadema. The 
visual loss in hyperemesis gravidarum is almost certainly due to retrobulbar 
neuritis, which manifests itself in a central scotoma, and the discovery of 
this defect at an early stage may be a valuable warning sign. Both in early 
and in advanced stages good results have followed the intensive administration 
of vitamins and C. 

Quinine blindness has some unique features, and deserves special mention. 
Although the drug has been used extensively, over long periods and in large 
doses, the number of cases is small in this country, not more than two or 
three cases in the lifetime of one ophthalmologist. It has often happened 
that the dose which brought on the symptoms was quite moderate in 
amount, and idiosyncracy evidently plays an important role. The onset of 
the blindness may be sudden, and the defect may amount to complete loss 
of light perception. Other signs may be wide inactive pupils, deafness, and 
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disturbance or even loss of consciousness. If tlie fundi are examined within 
an hour or two the only abnormality may be a fullness of all the retinal 
vessels; but soon the vessels, especially the arteries, show a progressive 
narrowing of calibre, accompanied by pallor of the disc — a general ischemia 
of the retina. When improvement begins it is soon observed that the 
central part of the retina is the first to recover, the peripheral field improving 
more slowly and often incompletely. However great the improvement, the 
ischmmic picture in the fundus is permanent. 

In cases of temporary amblyopia due to vascttlar spasni the field of vision 
is the best guide to the site of the obstruction. If the arteries of the retina 
and optic nen'e are involved, the amblyopia will affect one eye at a time, and 
if there is an anomaly of the field it will be in the form of a sharply defined 
sector. To this should be added the fact that the retinal arteries may 
show some degree of sclerotic change. In the case of a cerebral vascular 
spasm, as in migraine, the field will be disturbed in both eyes, and mil 
show a hemiopic or quadrantic form. The angiospastic amblyopias as a 
whole are not only of sudden onset, but tend to be of short duration, and 
are prone to recurrence. They also tend to affect both eyes sooner or later. 
Repeated small attacks of this kind, especially if the patient suffers from 
arteriosclerosis and hypertension, may be the forerunners of a fatal cerebral 
seizure. 

Other examples could be quoted of sudden or temporary loss of vision 
due to deprivation of blood in different parts of the visual pathway. A 
very striking phenomenon, experienced for the most part in flying, is the 
“black out” of vision which occurs when the pilot changes direction or 
speed when coming out of a dive or looping the loop. In this case the 
mechanical factor is ischaemia of the visual centre, due, not to vascular 
spasm, but to draining of blood from the head vessels to the abdominal 
reservoir by the action of gravity. The whole of the vascular tree in the upper 
part of the body is involved. 

A form of temporary amblyopia of rapid onset, which seems to be in no 
way related to vasomotor disturbance, is occasionally met with in diabetes 
mellitus, and may indeed lead to the diagnosis of that malady. The patient 
realizes that there has been a rather abrupt change in the vision, that dis- 
tance vision is less clear and that reading is easier without glasses, that is 
to say, the eyes seem to have become myopic, and a refraction test confirms 
this. The phenomenon is due to a change in the refracting power of the 
crystalline lens, and with a change of glass the visual acuity may prove to 
be normal. After appropriate general treatment the refraction will return to 
its original state. 

The examples quoted will serve to illustrate the variety of pathological 
conditions which may underlie the symptom of sudden or rapid failure of 
vision, and at the same time indicate the important part played in these 
conditions by the blood vessels of the visual pathway. 
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PROBLEMS OF ETIOLOGY 

A precise knowledge of etiology is undoubtedly essential for the rational 
treatment of disease; but, fortunately for the credit of the profession, a 
good many eye diseases the cause of which is still unknown show a tendency 
to heal under the most simple forms of treatment. This applies particularly 
to acute infective diseases, in which the battle between the infective agent 
and the bodily defences is short and, as a rule, favourable to the latter. In 
another group, of apparently intractable cases, discovery of the cause, and 
the application of the appropriate treatment, lead to a prompt cure. 
Blepharo-conjunctivitis due to the Morax diplobacillus, staphylococcal in- 
fections of the lids, allergic reactions such as angioneurotic cedema, 
dermatitis from contact with certain plants, and the effects of irritants like 
industrial dusts and gases, are in this category. 

The etiology of the uveal inflammations — ^iritis, cyclitis and choroiditis — 
is a wide and difficult field. Before the introduction of the Wassermann test 
there was a tendency to attribute most of these, as well as affections of the 
optic nerve, to syphilis. The acceptance of the Wassermann reaction as the 
criterion for the diagnosis of this disease narrowed down the field consider- 
ably, and the spirochsete yielded place to the tubercle bacillus as the villain 
of the piece. It is seldom easy to prove the tuberculous origin of these 
inflammations, but in many cases in which even the possibility of such an 
origin is assumed, specific treatment gives good results. 

Focal sepsis, virus infections, bacteriasmia or toxremia, and the exanthems 
are all capable of playing a part in the etiology' of uveitis, and there must be 
few, if any, systemic diseases which have not included iridocyclitis or 
choroiditis among their clinical manifestations; but it must be admitted 
that in many cases the most thorough investigation fails to trace the cause. 
Among the more recently defined disease entities, Boeck’s sarcoidosis and 
the deforming rheumatic disease, spondylarthritis ankylopoietica, may be 
referred to, since in both cases a subacute uveitis may be a feature of first 
importance, and either the physician or the ophthalmologist may be the 
first to be called upon for a diagnosis. 

Cataract and maternal rubella . — An interesting puzzle in the etiology of 
ocular disease has recently come to the fore in South Australia, from the 
discovery of congenital cataract in children whose mothers had suffered from 
German measles during the early months of pregnancy. The study of over 
150 cases shows that in the great majority the maternal rubella occurred 
during the first four months of the pregnancy; and a survey of the material 
available since 1941 shows that the problem is a larger one than the original 
observations suggested, for along wth the congenital cataract a large pro- 
portion of the children had one or more of a number of deformities, such as 
buphthalmos, heart disease, deaf-mutism, talipes, mental deficiency, micro- 
cephaly. On the other hand, a variety of congenital abnormalities have been 
reported in the case of children whose mothers suffered from some other 
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exanthematous disease, for example, measles, mumps, chickenpox or 
scarlet fever, during pregnancy. 


THE EYE AS A GUIDE IN DIAGNOSIS 

In this section I shall confine my remarks to the help to be obtained by 
ophthalmoscopic examination in cases of systemic disease. There are two 
points which perhaps do not receive sufficient emphasis in the discussion 
of ophthalmoscopic diagnosis: — 

(1) The components which make up any pathological fundus picture are 
few in number — haemorrhages, exudates, vascular changes, and oedema or 
atrophy of the optic disc — but experience in the use of the ophthalmoscope 
permits the recognition in these of a multitude of variations of shape, size, 
number and distribution which supply the data necessary for differential 
diagnosis. 

(2) No pathological condition of the fundus is static. The earliest stage of 
any such condition presumably consists of changes too small for ophthal- 
moscopic visibility, and the first visible lesions may differ so strikingly from 
those of the terminal phase as to be scarcely recognizable as stages in a 
single pathological process. 

These points are well illustrated in the retinopathies of essential hyper- 
tension and diabetes mellitus. 

In essential hypertension, uncomplicated by pre-existing arteriosclerosis, 
may be recognized an early stage in which the retinal vessels as a whole are 
well filled, tortuous and of good colour, the axial reflex of the vessels being 
so bright as to lend the vessels an appearance of a “copper wire”. At this 
stage, too, the veins may show an apparent narrowing of calibre where they 
are crossed by the arteries. This stage may be described as the “fundus 
hypertonicus”. If the patient’s general state improves under treatment the 
condition of the fundus may return to normal, but in progressive cases there 
will appear sooner or later the features characteristic of malignant 
hypertension. 

The first indication of this change is a general narrowing of the retinal 
arteries. Localized constrictions of the arteries may also occur, and so-called 
“nipping” of the veins at the arteriovenous crossings becomes more mani- 
fest. It is admitted that the narrowing of the arteries is due in the first place 
to spasm, giving place later to an organic, sclerotic process, but the transition 
from the spastic and functional change to the contracted lumen of arterio- 
sclerosis is not at first marked by any visible alteration of the vessel walls. 
But with increasing evidence of failure of renal efficiency, and with signs 
of sclerosis of the renal, cerebral and peripheral vessels, the complete picture 
of hypertensive retinopathy gradually evolves. 

The components of this picture, as already noted, include hemorrhages, 
exudates and vascular changes, and papilloedema is often a feature, some- 
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times so pronounced as to suggest the presence of an intracranial neoplasm. 
The hemorrhages are characteristically superficial, striate or spindle- 
shaped because of their situation in the nerve fibre layer, and grouped in the 
first place near the disc. Later on they become more widespread and may 
affect all layers of the retina. The exudates are of three types: small discrete 
punctate exudates which coalesce to form larger patches, scattered woolly 
white patches, and diffuse sero-fibrinous infiltration of the retina, especially 
round the disc. In the fully developed stage, punctate exudates group them- 
selves centrally to form the “macular star” formerly considered typical of 
“albuminuric retinitis”. The retinal vessels may or may not show evidence 
of sclerosis. 

The haemorrhages and exudates are so characteristic as to be almost 
pathognomonic of the disease, but in trying to assess the significance of the 
vascular conditions it must be remembered that the association of arterio- 
sclerosis with hypertension is neither constant nor inevitable. Generalized 
arteriosclerosis is usually irregular in its distribution, and it may be present 
before the onset of hypertension or develop later as a complication of the 
disease, but usually in the final phase of malignant hypertension arterial 
changes — general narrowing, local constrictions, sheathing, obstruction, and 
new formation of vascular networks — form a notable part of the fundus 
picture, comparable changes being present in the cerebral and renal 
vasculature. 

In diabetes mellitus the earliest recognizable fundus change is the 
appearance of minute red dots, usually near the macula, which the micro- 
scope shows to be aneurj'sras on the retinal capillaries. Haemorrhages are a 
later development, and take the form of dots and blots of vaiydng shapes and 
sizes. Many of these can be shown to consist of blood which has escaped by 
rupture or by diapedesis from the capillaiy^ aneurj'sms. The tendency of 
the haemorrhages in diabetes to assume a round or polygonal form is due 
to their situation in the deeper retinal layers, in contrast with those of the 
hypertensive fundus, which are situated chiefly in the ner\'e fibre layer. 
Punctate exudates may be added to the micro-aneurj'sms of the first stage, 
and these, like the exudates of hypertensive retinopathy, tend to coalesce to 
form increasingly larger patches. In the diabetic fundus, as a rule, the 
patches assume a characteristic waxy appearance, \rith a faintly yellow 
colour. 

Vessel changes in the diabetic fundus are peculiar in that they fall first, 
and most severely, on the veins. As a rule they appear in diabetes of long 
standing. In addition to a general tendency to fullness and tortuosity of the 
retinal veins, will be found sheathing of the vems, localized loops and kinks, 
and nervly built vessel networks in and on the surface- of the retina. 
Histolo^cally these are represented by phlebosclerosis, phlebitis, fatty 
infiltration of vessel walls, and masses of newly built, thin-walled vessels like 
grossly enlarged capillaries. In the latest phase increasing exudate and large 
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intra-ocular hajmorrhages may cause detachment of the retina and other 
complications leading to blindness. 

Thus, a comparison of the ophthalmoscopic features of hypertensive and 
diabetic retinopathies shows how the fine differences in the characters of 
these lesions give valuable aid in differential diagnosis, and the importance of 
recognizing the progressive nature of the clinical picture. 

The ophthalmoscope in pregnancy . — It is common practice to make 
periodical tests of the urine and measurements of blood pressure in the 
course of pregnancy and, although it may be a counsel of perfection, there 
is something to be said for a routine ophthalmoscopic examination as a 
further check on the patient’s general state, for the fundi may present fine 
but unmistakable changes, the knowledge of which would give early 
warning of some complication calling for special care or treatment. Thus, 
in the absence of any visual disturbance, and even in the absence of general 
symptoms, there maj^ be early signs of hypertension, arteriosclerosis, 
nephrosclerosis or diabetes. The significance of the first of these is well 
known, and diabetes may be revealed, or aggravated, by the systemic 
disturbances of pregnancy. 

Vomiting may be a distressing complication at any stage in pregnancy, 
but severe and persistent vomiting, which deser\'es the name of hypereimn 
gravidarum, may be accompanied by fundus changes and a loss of vision 
which are of serious significance. In the gravest cases the patient is too ill 
to permit a careful test of the vision, but at an earlier stage it will be found 
that the visual defect takes the form of a central scotoma, due to a retro- 
bulbar neuritis, and fundus changes, if present, consist of haemorrhages 
with perhaps a degree of papiltedema. 

In the pre-eclamptic type of toxaemia there may be a rapid and profound 
loss of vision w'ith relatively slight fundus change, consisting of diffuse 
narrowing of the retinal arteries, some narrowing of the veins at the arterio- 
venous crossings, and slight oedema of the optic disc and retina. The 
presence, at the same time, of cotton-wool patches, haemorrhages and or- 
ganic changes in the retinal vessels will, of course, point to cardiovascular 
and renal complications. 

THE EYE AS A GUIDE TO PROGNOSIS 

The question of prognosis is closely linked to that of diagnosis, and tlie 
value of examination of the eyes in the assessment of prognosis is well 
illustrated in the conditions which have been considered in this article. 

In hyperte7ision the presence of the fundus hypertonicus (the “red hyper- 
tension” of Volhard) is consistent with the presumed absence of primary 
renal disease, and the absence of haemorrhages and exudates suggests the 
possibility that the disease may be controlled by a suitable course of treat- 
ment. On the other hand, the addition of hemorrhages and exudates, and 
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Still more important of organic changes in the vessel walls, points to the 
development of malignant hypertension, with a notably unfavourable 
prognosis. The severity of the fundus changes is generally a fair indication 
of the gravity of the prognosis. At the same time it must be remembered 
that evidence from the fundi is only one contribution to the prognosis. 
Although there is generally a parallel development of vascular disease in the 
retina, kidney and brain, this association is not always consistent. An opinion 
regarding the outlook must be based on a knowledge of such other factors 
as blood pressure and renal efficiency. 

A matter which perhaps deserves mention here is the state of the fundus 
after sympathectomy for hypertension. In a number of cases with pro- 
nounced hypertensive retinopathy a surprisingly complete disappearance of 
haemorrhages and exudates has been observed. The significance of this in 
relation to the prognosis of the indhddual case is not yet determined, but it 
at least indicates that under certain conditions the retinal changes can be 
resolved in a way which is by no means common under non-surgical 
treatment. 

The prognostic value of fundus changes in diabetes inellitus is un- 
fortunately not so high as in the hypertensive diseases. The presence of 
diabetic retinopathy in a case described as mild and easily controlled is not 
uncommon and, on the other hand, the state of the fundi may advance to 
the point of causing blindness, in a reasonably healthy patient. The retino- 
pathy itself shows a notably progressive tendency, and is not likely to 
improve. 

In the special case oi pregnancy it is sometimes possible by rest, medicinal 
treatment, and maybe the artificial termination of pregnancy, to restore 
vision and even to resolve the pathological condition of the fundus ; but if the 
fundus lesions include organic changes in the retinal vessels, it is probable 
that after delivery there will be a permanent hypertension, with arterio- 
sclerosis affecting the renal and peripheral as well as the retinal vessels. 
If a pregnant patient suffers from hypertension with retinal changes, and 
if significant improvement is not obtained within two weeks, termination of 
the pregnancy is unconditionally called for, since persistence of these 
disorders means a serious outlook for the health and vision of the mother, 
as well as for the life of the infant. 



COLOUR BLINDNESS IN THE LIGHT OF 
RECENT THEORIES OF COLOUR 
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Director, Vision Research Unit, Medical Research Council. 

Most of us were taught during our medical training that colour vision is 
trichromatic, and that there are three types of receptor in the retina which 
are used for colour vision; a red type, a green type and a blue type. An 
individual having all three types has normal colour vision; one with only 
tw'o types has dichromatic vision; whilst a person possessing but one type 
has monochromatic vision, which is equivalent to saying that he is com- 
pletely colour blind. This very simple classification was soon found to 
require modification, because it was discovered that there are three types 
of individual having trichromatic vision. One of these, the normal tri- 
chromat, requires the usual amounts of red and green in order to match 
yellow; another type, the protanomalous trichromat, requires much more 
red to be mixed with the green in order to match yelloW; and the third type, 
the deuteranomalous trichromat, requires much more green in the red- 
green mixture in order to match yellow. 

TRICHROMATIC COLOUR VISION 
These differences among trichromats are not easy to account for on the 
trichromatic theory'. As their name suggests, the protanomalous trichromats 
are supposed to form an intermediate ty’pe between the protanopes on the 
one hand and the full trichromats on the other, that is to say, they resemble 
the latter in having trichromatic vision but they resemble the former in 
being markedly red-deficient. It is stated that it is because of this that they 
require more red than normal people do in order that a red-green mixture 
shall match a standard yellow. The deuteranomalous trichromats similarly, 
are supposed to be intermediate between normal trichromats and deuter- 
anopes. It will be recollected that the deuteranope was defined as being 
green blind in the old days when colour blindness was first studied. The 
deuteranomalous trichromat therefore had some measure of green blindness 
although not so complete as that in the deuteranope. It was suggested that 
this deficiency of green reception would account for the fact that these 
subjects require a greater amount of green in a red-green mixture in order 
that it may match a standard yellow. Tw'o comments may be made: — 

In the first place, the deuteranope is no longer regarded as being green 
blind but is thought of as possessing both red and green receptors, resemb- 
ling closely those present in the normal trichromat, with, however, this 
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essential dilference, that in the latter each type of receptor has a separate 
nervous pathway which connects it with the brain, whereas in the 
deuteranope the red receptors and the green receptors are linked together 
and are connected to the brain by a single nerve path; thus these subjects 
are dichromats because they have only two receptor mechanisms, one 
responding to the long wave-length rays the other responding to the short 
wave-length rays of the spectrum, but they are neither red blind nor green 
blind because they have both active red and active green receptors. They 
cannot, however, distinguish red and green, because although the receptors 
wotild provide differentiation, they are interconnected so that they art as 
one type of receptor mechanism only. 

The second comment concerns the validity of the argument that weaken- 
ing of either the red or the green receptor mechanisms mil affect a red- 
green mixture and not affect at the same time the yellow which it matches. 

Suppose there to be two individuals A and B. In A the red receptors and the green 
receptors are equally sensitive, but in B the green receptors have only half the 
sensitiveness of the red ones. Suppose then that A makes a match between a pure 
yellow and a mixture of red rays and green rays, and that this match is then examined 
by B. Now B’s green receptors have only half the effectiveness of A’s green receptors, 
the consequence being that to B the red-green mixture looks less green than it does 
to A; but exactly the same argument applies to the pure spectral yellow, and this 
also must look less green to B than it does to A, because it stimulates B’s green 
receptors less strongly than it does A’s. On these grounds there is no reason to 
suppose that B will require a different proportion of red rays to green rays in 
order to match yellow, since both will be equally altered in the direction of red, 
and in consequence when a match has been made by A it should, on the basis of 
the three-colour theory, be accepted by B. 

Now experiments with Raleigh’s anomaloscope show conclusively that 
protanomalous trichromats actually do require more red, and that deuter- 
anomalous trichromats similarly require more green in a red-green mixture 
which is being made to match a standard yellow. These differences carmot 
be accounted for satisfactorily on the three-colour theory. This is only one 
of the difficulties with which supporters of this theory find themselves 
confronted. Thus persons with normal sight find the pure spectral colours 
more saturated than mixtures of red rays and green rays or mixtures of 
green rays and blue rays, as the case may be, but this is not the case with 
anomalous trichromats, who find the mixtures and the spectral colours 
equally saturated. Three-colour theorists explain the difference in the case 
of subjects with normal colour vision by supposing that each of the funda- 
mental sensations responds not only to its oT,vn particular part of the spec- 
trum, but also to some extent to every other part as well, that is, that the 
response curves of the receptors are broad and lack selectivity. Anomalous 
trichromats who find the spectral colours and the mixtures which match 
them equally saturated must be supposed to possess receptors which 
respond to their own particular part of the spectrum and which do not 
respond to other parts as do those which are present in the retinas of 
subjects who have normal colour vision. It is therefore concluded that 
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anomalous trichromats have receptors with a higher degree of selectivity 
than those present in subjects who have normal colour vision. Now the 
better the selectivity the better the colour vision should be, and so it is 
concluded that anomalous trichromats have better colour vision than that 
present in subjects who have normal hue perception: but, in fact, the 
exact opposite is the case, and anomalous trichromats have greatly inferior 
colour vision to that of normal subjects, so that in this case also the three- 
colour theory leads ■ to deductions which are at variance with the facts. 

POLYCHROMATIC COLOUR VISION 
Recently, as the result of improvements in the older methods of research, 
and owing to the use of entirely new methods, it is being found with 
increasing certainty that human colour vision is not trichromatic at all, 
but. is polychromatic, depending not upon three types of colour receptor 
only, but on many types, possibly as many as seven. It seems likely that 
there is one for each of the named colours of the spectrum: red, orange, 
yellow, green, blue-green, blue and violet. This evidence may be sum- 
marized as follows : In the first place there are the researches of Professor 
Granit of Sweden, who has investigated the colour properties of the eyes 
of many animals by ascertaining the action potentials of the fibres of the 
optic nerve when rays of different colour and intensity are caused to fall 
in turn on the retina. Instead of finding only three types of receptor with 
relatively broad response curves he found several types which have some- 
what narrow response curves which he called "modulators,” and, m 
addition, a type having an exceptionally broad response curve which he 
called “dominators”. The latter appear to be used for the appreciation of 
brightness, whereas the former are employed for the perception of colour. 
I endeavoured to perform similar experiments on man, making use of an 
instrument which is called a microstimulator. Essentially it is like a micro- 
scope, only used the reverse way round, so that instead of magnifying it 
diminishes and is thus able to produce points of light of extreme smallness. 
These are caused to fall on the retina in such a manner that single receptors 
or small groups of receptors are stimulated. This instrument has been 
used already for many types of investigation, and evidence of a reliable 
nature has been obtained for a polychromatic rather than a trichromatic 
arrangement of receptors. The theory based on these observations is able 
to account for many problems which the older three-colour theory was 
unable to do. Thus, on the older theory it was difficult to explain why the 
size of the visual field for pure spectral yellow, as measured by a perimeter, 
is very much larger than that for a mixture of red rays and green rays which 
matches the pure yellow as closely as it is possible in hue, brightness, and 
saturation. According to the three-colour theory red receptors and green 
receptors are stimulated by both yellows to the same extent. On the contrary, 
according to the polychromatic theory the pure yellow stimulates yellow 
receptors strongly and red and green receptors feebly, whereas the opposite 
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is the case with the red-green mixture. Thus supporters of the polychromatic 
theory can account for the differences in size of the fields for two yellows. 

Another phenomenon difficult to account for on the three-colour theory 
are the changes produced in the appearance of the spectrum by adapting the 
eye to pure yellow rays on the one hand, and to a mixture of red rays and 
green rays on the other. In this case also there are difficulties in accounting 
on the older three-colour theory for what is seen, because both the yellows 
should stimulate red receptors and green receptors to the same extent, 
and thus should cause similar adaptation effects. But they do not do this. 

Lastly, reference may be made to the directional effects of Stiles and 
Crawford. It will be remembered that rays passing through different parts 
of the pupil are found to produce different visual effects. There are dif- 
ferences of intensity, differences of hue and differences of saturation. 
Thus yellow has a different directional effect from either red or green, a 
fact which is difficult to account for on the three-colour theory, but is easy 
to account for on the polychromatic one, because it postulates that different 
receptors are used for the perception of monochromatic red, yellow and 
green. Returning to the matter of trichromatic vision, a provisional des- 
cription, on the basis of the polychromatic theory, may be given as follows: 
The normal trichromat possesses all types of colour receptor and thus has 
the best possible hue perception. To him a pure spectral yellow is more 
saturated than a red-green mixture, because the former stimulates the 
specific yellow receptors whereas the latter does not. The protanomalous 
trichromat lacks many of these receptors and in a typical case is limited to 
three only, orange, green and blue. To him the yellow is inferior in saturation 
and is no better in this respect than a red-green mixture, because he does 
not possess the yellow receptors which are essential for the perception of 
yellow in its true purity. Edridge Green reported that some protanomalous 
trichromats call the yellow part of the spectrum “red-green” and describe 
it as looking a pale brown. The deuteranomalous trichromat has a type of 
colour vision apparently intermediate betn’een that of an anomalous trichro- 
mat and a deuteranope; but they do not all fall into the same categor}', and 
further investigation -ivill be required before a precise description can be 
given of their colour defects. 

DIAGNOSIS 

How, it may be asked, does this new approach affect the diagnosis of colour 
deficiency? Can we still usefully employ the methods of testing to which 
we have grown accustomed, for example, Ishihara's test or the lantern 
test, and may we continue to classify our patients as trichromats, dich- 
romats and monochromats as we have done in the past? 

It may seem strange at first sight that the answer to both these questions 
is “yes”. The reason for this depends upon several facts which may be 
stated briefly as follows: The subject who has full colour vision and who 
therefore, according to the polychromatic theory, possesses seven different 



i86 


THE PRACTITIONER 


types of receptor, depends to a very large extent upon three of these only 
for colour vision in average daylight for objects which subtend an angle 
of two or three degrees at the eye. It is true that four other types of receptor 
play a part, but it is only a minor part, making colour vision more vivid 
than it would othenvise be. Under other conditions the situation is quite 
different. Thus at very high light intensities or at very low light intensities 
important modifications in colour perception take place, but these do not 
ordinarily concern us when we are testing for colour blindness, neither are 
we usually concerned with the colour vision of the periphery of the retina, 
nor with test objects which subtend only a very small visual angle at the 
eye. Thus, in general, subjects with normal colour vision depend principally 
upon three types of receptor for their ability to recognize colours, and the 
same statement is true of the two other types of triehromat mentioned. 
Since they can recognize without difficulty three essentially different 
colours in the spectrum — red, green and blue — they do not ordinarily 
confuse the colour of signals to such an extent that life is endangered. 

What then is the position of the dichromats? According to the poly- 
chromatic theory they possess only tw’o of the three essential types of 
receptor, and therefore confuse, or are very liable to confuse, either reds 
with greens or greens with blues. Those who make the latter confusion are 
seldom dangerous because the differentiation of greens and blues is not 
ordinarily required in colour signalling, but those vyho confuse reds and 
greens are highly dangerous and must be identified lest they should cause 
harm to the community. The same statement applies to the monochromats 
who, as already stated, are completely devoid of all colour perception. The 
older classification may therefore stand without alteration, and persons 
who make no mistakes with signalling lights may be called “trichromats ; 
those who confuse red with green or blue with green “dichromats”; and 
those who confuse them all “monochromats”; just as before it became evi- 
dent that human colour vision is in fact polychromatic. 

What then is the situation with regard to the tests for colour vision? 
The answer is that they require no modification. They were able to differen- 
tiate precisely between those who were dangerous and those who were not. 
This is still the essential criterion so far as practical sight testing is concerned, 
so that the old colour vision tests may still be employed, with satisfactory 
results. But, if we are not concerned solely with the presence or absence of 
danger, and are inquiring into the character of man’s colour vision, then 
other more exact tests are required. It is necessary to use a spectroscopic 
test, such as Dr. Wright’s colorimeter, not only under average conditions 
of illumination and field size, but also at the extremes of illumination both 
high and low, and also for field sizes both large and small. When this is 
done the polychromatic nature of man’s normal colour sense amply reveals 
itself. In fact, it would not be too much to say that there is no longer a single 
phase of normal colour vision which does not disclose in a clear manner 
the essentially polychromatic nature of normal colour vision. 
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The introduction of a reliable method of treatment of detachment of the 
retina carrying a large percentage of cures is one of the most gratifying 
advances which the present generation ot ophthalmologists has experienced. 
The condition is by no means uncommon, and before Gonin, by introducing 
cautery puncture, started the interest in, and research into, operative treat- 
ment which has resulted in the present-day technique, all that was done was 
to lay the patient flat in bed and, by giving “absorptive” drugs by mouth, 
hot-air baths, and mercury inunctions, ostensibly to encourage absorption 
of the sub-retinal fluid. It is true that a small number of retinae did become 
replaced after such a spell of treatment, but it is permissible to doubt 
whether these would not have done so spontaneously, without any treat- 
ment or immobilization of the patient at all. The treatment was inadequate 
in that it ignored the fundamental point in the pathology of the majority 
ot cases, i.e., the hole in the retina. 

Before going into causation in detail it is well to point out that the very 
term “detachment of the retina” is a misnomer. This term implies that the 
retina becomes detached from the ne.xt membrane, the choroid, leaving a 
fluid-filled space between these two, the one ectodermal in origin, the other 
mesodermal. Such, however, is not the case. The retina splits into two 
moieties, the nervous layer within and the pigment layer without, with the 
fluid lying between the two; and there is an excellent embryological reason 
for this, since it represents a separation of the two membranes derived from 
the original two layers of the (ectodermal) secondary optic vesicle. Separation 
of the retina would thus be a more justifiable term, and the fluid wuuld be 
more accurately described as inter-retinal. The popular term, however, is 
unlikely to be displaced, and it is interesting to note that the misnomer is 
repeated in many other languages {decollement de la refine: desprendimiento 
de la retina: netzhautablosiing). 

A few types of detachment of special origin may be mentioned before 
considering the common variety. The presence of a choroidal neoplasm 
which grows centripetally, as most do, will clearly tend to lift the retina 
from its bed and, by accumulation of fluid, cause further separation at a 
distance from the site of the original cause. Indeed, the presence of this 
so-called secondary detachment is a most important feature in diagnosing a 
fundal swelling suspected of being a choroidal neoplasm. Another cause of 
detachment is found in toxic hydropic conditions, such as eclampsia, 
September 1949. Vol. 163 (187) 
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toxaemia of pregnancy, and renal disease. Recently I was asked to see a case 
of hypertension with renal failure in which there was complaint of loss of 
vision. It was found that the lower halves of both retinae were detached in 
balloon fashion. Such serous detachments commonly subside \vith the 
amelioration of the general condition. 

CAUSATION 

The common type of detachment arises as a result of a combination of 
factors, but with one probably fundamental, as has already been indicated. 
The average age is somewhere in the neighbourhood of fifty; the sex 
distribution about 6o per cent, male and 40 per cent, female. The refractive 
error is of importance, something like two-thirds of the cases being myopes; 
it does not appear that the degree of myopia has much influence on 
occurrence, but since there are more moderate myopes than high myopes a 
higher proportion naturally occurs in this group. About a quarter of the 
cases are hypermetropic, the rest being approximately emmetropic. 

It was Gonin’s appreciation of the importance of the hole in the retina 
which led to his evolving the cautery puncture method of treatment. 
Although it is still impossible in a small minority of cases to find a hole, 
there are good grounds for believing that its presence is fundamental and 
constant. It is easy to understand that a hole may be difficult to see even if 
in view; it is equally obvious that a hole may be hidden behind a fold or 
mound of retina ; and if one decides to operate on a case in which no hole 
has been identified — a rare occurrence — it is with grave misgivings as to 
the possibility of success. The most common site for a hole is in the upper 
temporal quadrant; the upper nasal and lower temporal come next, whilst 
few are found in the lower nasal quadrant; 90 per cent, or so are found 
anterior to the equator of the globe, and more than one is found in a quarter 
of the cases. About half of the holes are horse-shoe shaped or “arrow-head”; 
a third are round, and the rest are oval or linear, crescent-shaped, or ir- 
regular. In 10 per cent, of cases the ultimate cause of the detachment is 
found to be a tearing away of the retina at the ora serrata — ^the anterior 
area where it ceases to be functioning retina and merges into the pars plana 
of the ciliary body; more correctly referred to as an anterior retinal dialysis, 
this condition is popularly and loosely called a “disinsertion”. It must be 
noted that these figures refer to a whole series of detachments; the variations 
are great when the characteristics of the hole are considered in relation to 
the different refractive groups. 

The importance of a pathological vitreous is becoming increasingly 
recognized. The study of this medium has recently been greatly facilitated 
by the designing of a piece of apparatus which enables minute inspection 
under high magnification to be made; examination under these conditions 
revbls changes, such as separation and organization, which make it certain 
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that traction on the retina can and does occur. Confirmation of this pos- 
sibility is found in the fact that, in many cases of horse-shoe rent or arrow- 
head tear, the free tag of retina is nearly alwaj's directed centrally, and is 
often seen to project into the vitreous. It is interesting to note that the tear 
is by no means always in the deepest part of the detachment; it may indeed 
be found in an apparently attached area of retina, the inter-retinal fluid 
having gravitated downwards, causing deep separation below. In a recent 
review of 100 cases of detached retinae, such pathological vitreous changes 
were reported in 35 per cent, of cases. 

The retina itself may be the site of the determining cause of detachment. 
Degenerative changes are by no means uncommon in this membrane, 
especially in the periphery, and if these changes proceed to actual solution 
of continuity, the stage is set for fluid separation. Inflammatory lesions of 
choroid and retina may lead to a similar result, the hole formation often 
being delayed for a long time after the active inflammation is past. 

It is clear that trauma plays a part, although it is difficult to determine the 
extent to which this operates. It is never difficult for the patient to think of 
some degree of trauma in the past, however mild, and it is usual for such 
an explanation on his part to be forthcoming; it is, however, doubtful if 
moderate trauma uncomplicated by haemorrhage often causes detachment 
in an other%vise normal eye. It is further important to note, as Shapland 
pointed out in the British Journal of Ophthalmology in 1934 , that trauma 
plays a decreasingly frequent part in the etiology as the degree of myopia 
increases. Thus in myopia, spontaneous detachment is more usual; in 
emmetropia, trauma is more frequent, and severe direct injury is relatively 
less often an etiological factor than indirect or less severe injury. Con- 
sideration of these facts leads to the conclusion that minor injury may 
often well be the final cause of a detachment, but that a previous pre- 
disposing pathological state in retina or vitreous is likely in a majority of 
cases. 


DETACHMENT IN APHAKIA 

Detachment of the retina occurring after removal of the lens presents a 
more difficult problem both in pathology and treatment. It is by no means 
certain that the increasing popularity of the intra-capsular method of re- 
moval of cataract in the adult is more likely to lead to detachment than the 
older extra-capsular method; it is a fact that the removal of soft cataract in 
the young is followed by this complication in later life in a disturbing 
munber of cases. The practice of removing the lens for high myopia in 
children has been discontinued, largely, it seems, on account of the 
frequency of this occurrence. 

In a considerable proportion of cases of detachment in aphakics no hole 
can be found on examination; the importance of this fact has already been 
emphasized. Examination of the fundus in aphakia, especially after’ extra- 
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capsular extraction, is admittedly far more difficult than in the eye with the 
lens in situ; it is, however, probable that the high proportion of detached 
retinae in such cases which possess no hole is real and not apparent only. 
Further, the distressing fact remains that, whether a hole is found or not, 
the operative results in aphakia are much worse than in the normal run of 
cases, many relapsing into detachment a few weeks or months after opera- 
tion, even if immediate reposition appears to have occurred, which is by 
no means universal. 


SYMPTOMS 

The characteristic history is the complaint by a patient of a cloud or veil 
over part ot the field of vision, typically peripheral. This may have been 
preceded by flashes or sparks or other subjective entoptic phenomena, and 
such occurrences may provide valuable indication of the possible site of the 
hole, and guide the surgeon in his search for it. An increase in the size of 
the obscured part of the field is an indication for urgency in immobilization 
and operation, especially if the affected area is noticed to be approaching the 
fixation point. 


TREATMENT 

Excluding a few numerically negligible cases, the treatment of detachment 
of the retina is operative. Reference has already been made to the secondary 
serous detachments which do not need treatment because of their almost 
invariable tendency to automatic replacement. There are further, a few 
cases of shallow detachment in the lower temporal periphery arising from 
an anterior dialysis, which it is the custom of some surgeons to leave alone, 
in the knowledge that many of these are congenital in origin, and in the 
hope that the condition will not alter. Experience compels me to admit that 
many of these detachments are present for a long time before discovery; 
this constitutes a justification for a waiting policy, although in my view a 
preventive operation is the proper course. 

It is justifiable to repeat that the determining factor in treatment, and 
the one upon which the prognosis most heavily depends, is the hole in the 
retina. Sometimes this is obvious at first glance; then, providing adequate 
search has been made to exclude so far as possible the presence of more than 
one hole, operation may be confidently undertaken. If the detachment is 
deep, or if other factors, such as a cloudy vitreous, suggest that the hole may 
well be present though invisible, the proper course is to submit the patient 
to strict recumbency for a few days, to allow the vitreous to clear and the 
retina to settle back more nearly into place, when often a further search is 
repaid by success. Many adopt this preoperative routine in eveiy case, 
even when a hole has been found, since the chances of operative success are 
enhanced by closer apposition of retina and choroid at the time of operation. 
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Gonin's operation. — As has been mentioned, Gonin introduced the idea 
of sealing the hole in the detached retina by means of a cautery puncture 
thrust through the sclera and choroid in such a position as to seal the edges 
of the hole. The difficulties of such a manoeuvre need no comment; the 
operative results when the “bull’s eye” was hit were excellent, thus justifymg 
the rationale and leaving nothing more than to find an easier way to achieve 
the desired result, i.e., the obliteration of the hole. The first operation of this 
type was performed in. this country in 1929; in a series of 221 cases thus 
treated, 30 per cent, tvere cured and 10 per cent, improved. The term 
“cure” is used to mean complete reposition of the retina without reference 
to the visual result; the reason for this will be referred to later. 

Gnist-Lindner's operation . — ^The next stage in the simplification of 
operative procedure consisted in the introduction of the multiple trephining 
method of Guist-Lindner. Here the necessity of dealing rvith the actual hole 
in the retina was circumvented; many trephine holes were made in the area 
of the hole reaching dovm to, but not perforating, the choroid, and a caustic 
was applied to the choroid to cause a chemical reaction, so that on releasing 
the sub-retinal fluid the adhesions between the retina and choroid isolated, 
and thus effectively sealed, the hole. This method gave about 25 per cent, 
cures and 15 per cent, improved. Theoperationwastechnically very difficult 
and most tedious to perform, and the aim of causing adhesions over a tvide 
area in the neighbourhood of the hole, relieved of the necessity of striking 
the hole accurately, has been achieved by the use of the diathermy current. 
It must not be supposed that it is immaterial how much reaction is caused; 
the result must be to cause the minimum, since any retinal area thus affected 
is necessarily functionless. Diathermy, however, enables the operator to 
create an area of reaction in an intact globe, to exanaine the fimdus and see 
the relation between the area and the hole, and to adjust the subsequent 
applications so that the hole is accurately surrounded by reaction. 

The anasthetic employed may be local, or a non-inflammable general. Locally, 
pantocaine is used for the cornea and conjunctiva, as it is less liable to cause corneal 
haze and interfere with inspection. A retrobulbar injection of novocain, z to 4 per 
cent., is essential, and if given carefully is unlikely to cause retrobulbar hemorrhage. 
The indifferent electrode is strapped to the wrist over a special "contact paste”; 
the active electrodes vary in size, shape and design to suit different needs, and are 
insulated right up to their ends. A conjimctival flap of suitable size and position is 
laid back, and the area of sclera concerned is exposed; any bleeding point is touched 
with the cautery. If desired, one or two recti muscles may be divided at their in- 
sertion and resutured after operation in order to give better exposure — a procedure 
which causes no ill-effects. The "area of sclera concerned” is of course determined 
by the position of the hole on ophthalmoscopic examination; the accurate charting 
of distance from limbus, and meridian, and surface-marking the sclera, has become 
obsolete with the change in type of operation, and in any event it was virtually im- 
possible to detemaine just where a hole seen in a deeply detached retina woidd fall 
on the choroid after release of the sub-retinal fluid. A metronome is set going to beat 
seconds, and the instrument is adjusted to give a current of about 75 irilliamperes; 
the electrode is applied to the sclera and the circuit closed by the surgeon’s foot 
switch for 10 seconds. My habit is now to examine the ftmdus to see the density of 
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reaction and its relation to the hole; adjustment of current and site of application is 
made and sufficient contacts to ensure that the hole is ringed by reaction; the white 
fluffy appearance is unmistakable, and the nearer to the edge of the hole it is made the 
better. The electrode is changed for a sharp needle, and the circuit is closed before 
application so as to cause a spark. Perforation is ensured in one to three positions, 
and the sub-retinal fluid sucked out mechanically. 

The collapsed appearance of many eyes after this treatment would cause 
many an inexperienced observer misgivings, but recover}^ of normal tension 
follows in a fetv days. 

The patient is put back to bed in such a position that the punctures are 
situated as nearly as possible in the most dependent part of the globe to 
ensure drainage ; it is doubtful whether this occurs after a day or two, and 
some surgeons deny its importance and ignore the question of position, 
relying upon absorption of the remaining fluid. Absolute rest for fourteen 
days is the routine ; the eye need not be dressed for three to four days and 
should not be closely examined for a week. It is the custom in this country 
to allow' little movement before three weeks have elapsed; a change of 
position is allow'ed in the third week to a more normal one if the hole was 
in an awkward position. Stenopoeic spectacles (“pinholes”) to restrict eye 
movements are given a day or tw'O later, and the patient is allowed up about 
the twentieth day. More experience is required in order to allow possible 
revision of this most tiresome programme; immobile recumbency with both 
eyes bandaged for two weeks or more is a great strain to any patient and 
impossible to some. In doubtful cases one is not exercised as to the correct- 
ness of the procedure; it is those which look obviously successful or , 
obvious failures at the end of a week which cause the worry — is it safe to 
curtail convalescence for the former, or a waste of time, patience, and bed 
space to prolong it for the latter? 

Percentages of successful results after diathermy vary from surgeon to 
surgeon according to his attitude towards the general run of detachment. 
The one who carefully choses his cases, and is prepared to tell the patients 
that their operative chances are hopeless if they are merely not good, mil 
show better figures than the surgeon who is prepared to have a “sporting’ 
attack — at the patient’s request and with his full cooperation and under- 
standing — at any but the truly hopeless. Uncomplicated anterior dialysis 
cases should show 100 per cent, success; uncomplicated recent shallow 
detachments with healthy retina: and w'ell-defined hole or holes give almost 
equally good results; the results are worse with long-standing cases, de- 
generative retinae, and increasing myopia. I have yet to achieve a permanent 
success in an aphakic case. A generous surgeon will certainly obtain 50 per 
cent, successes in a complete series, and 60 to 70 per cent, is a generily 
accepted figure. A recent review of 100 cases from America gave 86 per 
cent, cured, but selection was not mentioned and no aphakic cases were 
included. 
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PREOPERATIVE CONSIDERATIONS 
Apart from the hole, the important preoperative considerations are length 
of history and state of the retina. If the macula is detached, restoration of 
good central vision is unlikely if the detachment is more than eight weeks 
old, although it must not be supposed that restoration of central vision is 
the only object aimed at in operation. Return of valuable peripheral field 
may be expected after a long period of detachment; I recently operated 
successfully on a detachment caused by a flying-bomb injury, to the com- 
plete satisfaction of the patient. A non-visual aspect, but one none the less 
worthy of attention, is the fact that eyes with detachments are liable to 
degenerative changes which may cause pain or unsightliness avoided by 
operative replacement of the retina. Broadly speaking, only total detach- 
ments mth degenerate retin® may justifiably be denied the chance given by 
at least one operation. And persistence may even be rewarded after failure; 
a sixth attempt was successful in the only eye of a girl who now, twelve 
years after, has still useful wsion and leads a normal life. 

TREATMENT OF FAILED CASES 

In conclusion, reference should be made to an operation which is being 
practised in cases which have failed to respond to the usual treatment, such 
as aphakics and high myopes. A strip of sclera in the pre-equatorial zone is 
excised over an area of about half the globe at one sitting; complete circum- 
ferential exdsion may be undertaken in two. The object is to shorten the 
antero-posterior axis of the globe and thus assist the retina, by closer 
apposition, to adhere to the choroid. The technique is moderately difficult, 
needing time and care. The enthusiasm shoTOi for the operation at its 
initiation is waning, and more experience ^vill have to determine its true 
value. 
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Few drugs are as grossly abused as is penicillin in the treatment of eye 
disease. It is fortunate that penicillin is as harmless in abuse as it is effective 
in rational use. The effective use of penicillin requires in the first place a 
clear and accurate diagnosis of a susceptible infection, and secondly, an 
equally clear and accurate appreciation of dosage and modes of application. 
The fact that penicillin abused is harmless is only a partial truth: it is 
harmful in so far as possible therapeutic results from its full exploitation are 
not obtained by its inadequate use, and that when used in conditions in 
which it is not effective better methods of treatment are left in abeyance. 

THE DIAGNOSIS OF INFECTION 

The first step in the use of penicillin is therefore the diagnosis of infection. 
For practical purposes, so far as the practitioner is concerned, the in- 
fective conditions are confined to the outer eye. An intra-ocular infection 
generally runs a fulminating course, and even in the hands of the expert 
these infections still give poor results, as usually they are not diagnosed 
sufficiently early for penicillin therapy to be effective. The infections of the 
outer eye fall into several clearly defined conditions: — 

(1) The classical purulent conjunctivitis seen in infants (ophthalmia 
neonatorum) and occasionally also in the adult. These acute purulent re- 
actions present no difficulty in diagnosis, and early and adequate treatment 
is imperative if the sequelae of corneal complications are to be avoided. 

(2) Muco-purulent conjunctivitis, likewise readily diagnosed, but when it 
is confined to one eye the possibility that it is secondary to an infected 
lachrymal sac must be considered. 

(3) Multiple or recurrent styes on the lid margins, also easy to diagnose. 

(4) An infected lachrymal sac with an acute abscess formation, which 
again presents no difficulty in diagnosis. 

(5) Less acute infections are represented by such entities as blepharitis. 

In all these conditions penicillin used adequately gives excellent results. 

Non-infective lesions . — ^Every inflamed or irritable eye, however, is not 

necessarily an infected eye. If they have done nothing else, the sul- 
phonamides and penicillin have compelled a reassessment of classical 
diagnoses, many of which are anatomical rather than etiological. Not every 
case of “blepharitis”— which is merely bad Greek for inflamed lid margin— 
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is infective in type. An inflamed lid may be the result of constant rubbing 
of the lid, or of a drug irritation, or. a secondary phenomenon arising from 
a non-infective conjunctival reaction. Nor is ev&ry case of conjunctivitis 
infective. The conjunctiva can become inflamed from other causes than 
infection, as in Spring catarrh, which is an allergic reaction, or in atropine 
irritation, which is a drug reaction. The inflamed conjunctiva in phlyctenular 
ophthalmia is the response of the conjunctiva to an endogenous irritation 
rather than to an infective agent. Likewise, comeal lesions are not ahva3's 
infective in origin. The lesion in comeal dystrophy is congenitally deter- 
nuned; that seen in acne rosacea or in phlyctenular keratitis is endogenous 
in character. The corneal lesions seen in epidemic keratoconjunctivitis are 
probably infective in origin, but the infective agent is a vims of the herpes 
group, which is not susceptible to penicillin. These examples could be 
multiplied almost indefinitely, and they serve to emphasize the fact that the 
first step in the use of penicillin is the diagnosis — diagnosis being not the 
use of an anatomical label, but establishing the fact that the condition is an 
infection due to a penicUlin-sensitive organism. 

The etiology of many inflammatory affections, such as the common con- 
ditions of iritis and iridocyclitis, is unknown. The temptation to use peni- 
cillin for such ill-understood entities may have justified experimental trial, 
but as such trials have proved negative there is no justification for the. use 
of penicillin in practice. The recognition of these limitations has narrowed 
the field of penicillin therapy to a few clearly defined clinical entities. When 
these are diagnosed, the use of penicillin is not only justified but imperative. 
For other conditions it is just as imperative that penicillin should not be 
used. 


MODE OF USE OF PENICILLIN 

Adequate concentration of penicillin at the site of the infection is essential. 
So far as the outer eye is concerned, local approach is so easy that systemic 
administration is both unnecessary and wasteful; it is probably also less 
efficient. For infections of the lids and conjunctival sac, drops and ointments 
are adequate. Several considerations have, however, to be borne in mind. 

In the case of drops it is necessaiy^ to appreciate the fact that all drops put 
into the conjunctival sac are washed out very quickly. This is clearly seen 
when such staining agents as fluorescein drops are instilled. Within a matter 
of a minute, staining has worn off, the agent having been washed out by 
the constant, even if imperceptible, flow of tears. To instil penicillin drops 
at intervals of three hours therefore implies treating the infective lesion for 
something like a minute and leaving it untreated for the rest of the time. 

Ointments have the advantage that they stay in the conjunctival sac much 
longer than drops. From the therapeutic point of view they are drops in 
senai-solid form. This, however, carries a significant disadvantage. Whereas 
penicillin in watery solution has free contact with the infected surface. 
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penicillin in ointment form imposes a greasy barrier between the active 
agent and the infected surface. In severe infections this is an important 
limiting consideration; in less severe infections it matters little, provided 
the concentration of penicillin in the ointment base is sufficiently high. 

If ointments may be regarded as something like solid drops, suh- 
conjuiictival injections can be considered as self-retaining drops. If a solution •j 
of penicillin is injected underneath the conjunctiva it tends to be held in the 
potential subconjunctival space by the tense conjunctiva, instead of being 
washed out, as drops are, from the open conjunctival sac. Subconjunctival 
injections have a place in the treatment of corneal infections, and in 
infections of the anterior chamber. 

Optimum concentration is determined by the nature of the infecting 
organism. Some organisms are readily susceptible to penicillin; others are 
fairly resistant. In practice, drops containing 1000 units of penicillin per ml. 
are adequate for gonococcal and staphylococcal infections, but inadequate 
for purulent conjunctivitis due to various bacilli, or pyogenic large-sized 
viruses. As the organism is not always known when treatment is most 
urgent, it is safest to assume a highly resistant rather than a highly sensitive 
organism as the cause. For this reason a concentration of 10,000 units per 
ml. is best. Ointments in such affections are not particularly satisfactor)', 
and for the milder infections in which they can be used it would appear 
that a concentration of 1000 units per g. is adequate. When subconjunctival 
injections are used the urgency of the condition (a corneal infection or 
anterior chamber infection), as also the relative impermeability of the cornea 
to penicillin, dictates exceptionally high doses. Subconjunctivally, injections 
should carry 1,000,000 units of penicillin in i ml. of water, or preferably 
0.5 ml. water and 0.5 ml. of adrenaline, as vasoconstrictors help absorption 
into the interior of the eye. 


OPHTHALMIA NEONATORUM 

Intensive local penicillin treatment gives highly gratifying results. Tlic 
following procedure has been evolved at the Ophthalmia Neonatorum Unit 
at White Oak Hospital, where some four hundred infants have been treated 
with different methods of penicillin therapy. 

(a) On admission a swab is taken for smear and culture and the eye is 
irrigated with half-normal saline at room temperature. A drop of adrenaline, 
I :iooo, is instilled, and a scraping is taken from the palpebral conjunctiva 
for examination for the presence of inclusion bodies. Atropine sulphate 
drops, I per eent., are instilled if the cornea is involved. 

(b) Any pus that may have accumulated is wiped away with moist pledgets 

of cotton-wool, and 2 drops of penicillin, in a concentration of 10,000 units 
per ml., are instilled. ^ 

(c) The baby is now placed on the nurse’s lap, while another nurse sitting 
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learby instils i drop of the penicillin solution every minute for thirty 
ninutes. Irrigation is not needed, for pus does not form to any extent; such 
hin mucoid discharge as is present can be ignored or, if it clings to the lid 
nargin, -wiped away with moist pledgets of cotton-w'ool. 

(d) At the end of this time there is no pus and generally little or no dis- 
:harge. The eye, however, is still moist, the lids are still swollen, and the 
lid margins tend to be sticky. The baby is returned to its cot and instillation 
□f penicillin drops is continued six times at five-minute intervals, followed 
by a similar number of instillations at half-hourly, hourly and two-hourly 
intervals. This gives a total of 22 hours’ treatment. Many cases require no 
further attention. 

In some babies the lid margins still tend to be sticky. It is advisable in 
such cases to continue with penicillin at two-hourly inter\'als until the eye 
is diy^, when treatment is still continued for a further twelve hours. 

Relapses and unsatisfactory responses. — ^When relapses occur, it is only 
exceptionally that the condition is as severe as it was initially; generally an 
eye that had shown clinical cure either becomes moist or shows sticky lid 
margins. In such cases a further course of local penicillin usually clears the 
condition, suggesting an activated latent infection rather than a condition 
which is the result of mechanical handling. The possibility of re-infection 
also arises. 

In contrast to relapses there are the cases with an unsatisfactory response 
— unsatisfactory in so far as there are persistent moistness of the conjunctiva 
and sticky lid margins, with occasionally a certain degree of oedema of the 
fomices. In no case should complications develop after admission, and in 
cases admitted -u'ith a hazy cornea, the eye rapidly returns to normal. 

Response in relation to severity of the infection. — Severity itself is not a 
sigiuficant factor in the duration of treatment. Frequently, mild cases take 
longer to clear than do moderate or severe cases, and equally often severe 
cases show remarkably gratifjdng response within a ver^^ short time, the 
sensitivity of the infecting organism to penicillin rather than the severity of 
the reaction determining the course. 

CONJUNCTIVITIS 

Purulent conjunctivitis in adidts. — ^This differs in no way from ophthalmia 
neonatorum, and treatment can be carried out on the same lines. 

Mucopurulent conjunctivitis. — ^When due to a penicillin-sensitive organism 
rapid cure is obtained by the instillation of penicillin ointment, 1000 units 
per g., at tu'o-hourly intervals for tn'o to three days. It is desirable to 
continue applications at four-hourly intervals for forty-eight hours after 
clinical cure, in order to prevent a relapse. 

BLEPHARITIS 

When blepharitis is secondary to an acute conjunctiritis due to penicillin- 
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penicillin in ointment form imposes a greasy barrier between the active 
agent and the infected surface. In severe infections this is an important 
limiting consideration; in less severe infections it matters little, prodded 
the concentration of penicillin in the ointment base is sufficiently high. 

If ointments may be regarded as something like solid drops, sub- 
conjunctival mjections can be considered as self-retaining drops. If a solution 
of penicillin is injected underneath the conjunctiva it tends to be held in the 
potential subconjunctival space by the tense conjunctiva, instead of being 
washed out, as drops are, from the open conjunctival sac. Subconjunctival 
injections have a place in the treatment of comeal infections, and in 
infections of the anterior chamber. 

Optimum concentration is determined by the nature of the infecting 
organism. Some organisms are readily susceptible to penicillin; others are 
fairly resistant. In practice, drops containing 1000 units of penicillin per ml. 
are adequate for gonococcal and staphylococcal infections, but inadequate 
for pumlent conjunctivitis due to various bacilli, or pyogenic large-sized 
vrmses. As the organism is not always Imoit’n when treatment is most 
urgent, it is safest to assume a highly resistant rather than a highly sensitive 
organism as the cause. For this reason a concentration of 10,000 units per 
ml. is best. Ointments in such affections are not particularly satisfactor)', 
and for the milder infections in which they can be used it would appear 
that a concentration of 1000 units per g. is adequate. When subconjunctival 
injections are used the urgency of the condition (a comeal infection or 
anterior chamber infection), as also the relative impermeability of the cornea 
to penicillin, dictates exceptionally high doses. Subconjunctivally, injections 
should carry 1,000,000 units of penicillin in i ml. of water, or preferably 
0.5 ml. water and 0.5 ml. of adrenaline, as vasoconstrictors help absorption 
into the interior of the eye. 

OPHTHALMIA NEONATORUM 

Intensive local penicillin treatment gives highly gratifying results. The 
following procedure has been evolved at the Ophthalmia Neonatorum Unit 
at White Oak Hospital, where some four hundred infants have been treated 
with different methods of penicillin therapy. 

(a) On admission a swab is taken for smear and culture and the eye is 
irrigated with half-normal saline at room temperature. A drop of adrenaline, 
I riooo, is instilled, and a scraping is taken from the palpebral conjunctiva 
for examination for the presence of inclusion bodies. Atropine sulphate 
drops, I per cent., are instilled if the cornea is involved. 

(b) Any pus that may have accunaulated is wiped away with moist pledgets 
of cotton- wool, and 2 drops of penicillin, in a concentration of 10,000 units 
per ml., are instilled. 

(c) The baby is now placed on the nurse’s lap, rvhile another nurse sitting 
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Treatment sliould be essentially by systenuc injection. For an adult, 
2,000,000 units a day should be given in a single dose. Such massive doses 
may give an adequate intra-ocular level of penicillin, and they should be 
continued for at least ten days. They should be supplemented by sub- 
conjimctival injections, 1,000,000 units in adrenaline and water at inten^als 
of forty-eight hours. 


ACUTE DACRYOCYSTITIS 

This generally requires incision and drainage. Local penicillin treatment is 
not quite so convenient as general sulphonamide therapy, which is the 
method of choice. 


SOME PRECAUTIONS 

It should not be necessary again to repeat that penicillin used in unsuitable 
conditions can only lead to disappointment. The value of penicillin is such 
that it is well worth while paying attention to every detail, and the following 
are points to be remembered; — 

(1) All penicillin used in eye conditions should be crystalline (pure 
penicillin). The yellow amorphous penicillin contains variable amounts of 
impurities, some of which are highly irritating to the conjunctiva and cornea. 

(2) The base of penicillin ointments is also of importance. Many bases are 
irritating and some do not liberate penicillin. A satisfactory ointment con- 
taining penicillin in suspension is one prepared of petroleum jelly and liquid 
paraffin, 90 and 10 parts of each respectively, into which the penicillin has 
been incorporated in soljd form. Such ointments made with crystalline 
penicillin are stable over many months at room temperature. 

(3) On no account must yellow amorphous penicillin be used for sub- 
conjunctival injections. 

The use of penicillin in ocular infections has demarcated sharply the non- 
infective varieties of ocular inflammation from those due to infection. Only 
he who can free his nund from obsolete pathological conceptions is able to 
use effectively the therapeutics of a new age. 
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sensitive organisms, the blepharitis clears rapidly on treating the con- 
junctivitis, without any special attention being paid to the lid margins. This 
is seen typically in cases of acute staphylococcal conjunctivitis with a re- 
actionary blepharitis. In the more common type of blepharitis, with its 
chronic course and no associated conjunctivitis, penicillin ointment, 1000 
units per g., applied two or three times a day to the lid margins, generally 
produces a clinical cure within a fortnight or so. Before applying the 
penicillin ointment the lid margins should be cleansed of all crusts by the 
use of bicarbonate solution, which itself is then washed off with water. 

Although blepharitis is readily ameliorated, relapses are, however, 
common, as often the underlying general condition is unsatisfactory', and 
this requires the usual measures against debility. 


INFECTED CORNEAL ULCER WITH HYPOPYON 
As in ophthalmia neonatorum, high concentration and constant application 
are essential. Subconjunctival injection makes this possible, so that frequent 
instillation of drops becomes unnecessary, whilst the use of penicillin m 
adrenaline enables a particularly high and sustained concentration in the 
cornea and aqueous to be attained. For the present, treatment of infected 
corneal ulcer is on these lines : — 

(a) A conjunctival swab is taken for bacteriological examination. 

(b) The pupil is kept dilated with atropine. 

(c) Subconjunctival injection of penicillin (1,000,000 units dissolved in 
0.5 ml. of water, and 0.5 ml. of adrenaline 1:1000) is given at intervals of 
forty-eight hours. Generally two injections are adequate, but more may be 
required. In severe cases with much hypopyon, injections at intervals of 
twenty-four hours may be advisable. The adrenaline may be replaced by 
2 per cent, procaine. This ensures some analgesia, but care should be taken 
first to dissolve the penicillin in water, as the procaine will prevent crystalline 
penicillin from being dissolved. 

(d) When the infection is under control, as shown by the disappearance 
of the hypopyon and clearing of the corneal infiltration, the subconjunctival 
injections are replaced by penicillin ointment, 100,000 units per g. instilled 
at four-hourly intervals, in order to consolidate the cure. 

Usually three days’ treatment with subconjunctival injections, and three 
or more days of treatment with ointment, should clear a hypopyon ulcer. 
The end-results are excellent. If, after twenty-four hours’ treatment, there is 
no marked improvement, it may be taken that the infecting agent is not 
penicillin sensitive. 


INTERSTITIAL KERATITIS 

Judging by the response obtained in twenty-four personally observed cases, 
penicillin therapy has a definite place in the treatment of interstitial keratitis. 
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than by using the vergence amplitude. To begin with, this active suppression 
of w'hat the squinting eye is looking at depends upon the straight eye fixing 
on the principal object. If the straight eye is covered the squinter will still 
be able to look at an object and see it reasonably clearly. As time goes on, 
however, the condition becomes more fixed, and amblyopia develops. 

SPECTACLES AND OCCLUSION 

It is obvious then that it would have been better to correct the hypermetropia 
with glasses as soon as possible after a convergent squint had started. 
Glasses may do all that is necessary to prevent the eyes assuming a per- 
manent condition of over-convergence. 

If amblyopia is present, however, the good eye wll have to be covered 
and the child made to use the poor one. To be of value, such occlusion must 
be maintained constantly throughout the child’s day, as doing wthout it 
for a time will allow him to bring about active suppression again. In marked 
degrees of amblyopia it is necessary to stick the occluding material down to 
the skin beyond the orbital ma'-gins, leardng only a gap temporally for air 
to pass without the eye seeing through it. As the child becomes more 
accustomed to using the bad eye he should be less desirous of peeping vdth 
the good one past its occluder. A less drastic method can then be sub- 
stituted — an appliance fixed to the spectacles or paper gummed to the one 
glass. The aim is to bring the visual acuities of the two eyes as near to 
equality as possible and then to get the two eyes to work together wthout 
suppression in either. In regard to the latter, it may happen when the 
original “bad eye” has improved and learnt to fix on objects, that wth a 
tendency to over-convergence still present, the original “good eye” now 
squints in and may in turn suppress and even become amblyopic. 

ORTHOPTICS 

At this stage orthoptic supervision becomes adwsable. An attempt may be 
made to assess more particularly the state of binocular vision. (The child 
may not yet be intelligent enough to do and say what is needed, so that 
orthoptic training must wait until he is older.) 

The tests consist essentially of presenting a picture to each eye separately 
but simultaneously, and finding from the patient whether he is able to 
combine them. The simplest of all wall be a pair of pictures having no parts 
common to both ; for instance, a toy soldier tor one eye and his sentry box 
for the other, no part of the sentry box appearing in the soldier picture, and 
vice versa. If the brain is accepting simultaneously what the two eyes are 
seeing, it vill be able to make them into one picture of the soldier in his 
box, provided each eye is looking directly at its picture. The patient is 
said then to have simidtaneoiis pe/ception. 

Suppression does not, however, affect the whole visual field equally, and 
the part of the right wsual field that would only be seeing a space in its 
picture may be suppressed while the corresponding part of the left is seeing. 
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In the normal state when the gaze is directed upon an object the image of 
that object falls at the fovea centralis of each retina. Squint is an abnormal 
condition in which there is loss of this binocular central fixation. It should 
be noted that it is not a matter of parallelism of gaze. Parallelism can only 
occur normally when the object looked at is distant, whereas for any nearer 
object the directions of gaze (visual axes) of the two eyes will cross at the 
object without the person being accused of squinting. Under normal con- 
ditions the degree of convergence varies with the degree of accommodation 
required to give a sharp image of the object in each eye. 

If an individual is hypermetropic he has to employ some of his accom- 
modation power even to see distant objects sharply, and more than the 
normal amount for other objects. There will therefore be a tendenty for 
convergence to exceed what is needed to direct the eyes simultaneously on 
the object. Such a tendency can usually be overcome because of the con- 
siderable amplitude of vergence possessed by most pairs of eyes. Thus, 
supposing the eyes are accommodating one dioptre, they can be expected 
to assume a position converging on an object one metre away. They are 
able, however, without changing the amount of accommodation, to converge 
considerably more than this, or to diverge somewhat from it. 

The unconscious desire to make both eyes look at the same object de- 
pends upon their being able to provide the brain with sufficiently similar 
pictures for the brain to be able to fuse these into one. Something may 
occur to interfere with the desire to fuse, for instance, some interference 
with the production of a satisfactory image of the object in one of the eyes, 
and the latent tendency to convergent squint becomes manifest. A large 
proportion of children’s squints are of this type, starting about the age of 
three. It might be thought that, if the cause precipitating the appearance of 
such a squint is transient, there should be no need to treat the case. In the 
young child, however, the squint often becomes permanent unless treated. 

Consider what the state of affairs is while the child is squinting. He is 
looking at object O with the straight eye, but the other is directed towards 
another point P. If the brain accepts both pictures equally and combines 
them, O and P both occupy the centre of the fused picture, and there 
is confusion. Further, O is seen centrally by the straight eye, and eccentric- 
ally by the squinter, so that in the fused picture it is seen twice, and there is 
diplopia. A young child does not complain of diplopia ; he often gets over 
it quickly, if he cannot readily bring his eyes straight, by suppressing 
what the squinting eye is seeing. He may feel too that he gets a satisfactory' 
picture of what he needs to see more easily by fixing with the one eye rather 

September 1949- ***3 (200) 



MODERN TREATSIENT OF SQUINT 


203 


retinal correspondence. He will see double, and his reflexes try to restore 
the status quo. This is Avhat occasionally happens after operation for squint 
■when done vrithout regard to the state of binocular vision, although it 
should be noted that when the false correspondence is not too strong, an 
operation calculated to correct very fully the physical degree of squint may 
allow re-establishment of true correspondence and loss of the false. It is 
obHousIy wiser, however, to reawaken the true before operation is under- 
taken. When the attempt to do so is unsuccessful, the outlook in regard to 
really satisfactory results from any treatment is not good. 

It is the aim of the orthoptist to induce her patient to look with the two 
eyes simultaneously without suppression, but she has to ensure that retinal 
correspondence is true, othemdse the free gaze by the two eyes bringing 
similar images on parts of the retinae that ought not to correspond will 
intensify the false correspondence. 

If correspondence is true the patient can be allowed to manipulate the 
tubes himself to bring each picture into the ^^ew of his eye. The axes of the 
tubes vdll cross each other at an angle approximately equal to the angle of 
squint. He is invited to put the soldier into and out of his sentr)' box, 
although if suppression is present he may not be able at first to do so. In 
treatment, repeated movements are used to attract attention by the sup- 
pressing eye. Besides moving one picture in relation to the other in this 
deliberate way he can also make rapid chasing movements. The orthoptist 
moves one tube with a picture of a butterfly, for instance, and the child 
moves his tube with a diagram of the net to catch it. The attention required 
for such rapid alterations of fixation does not allow time for suppression to 
come into operation. 

When suppression has been overcome, it should be possible for the child 
to see double. Thus, proceeding to the fusion pictures mentioned above, he 
will see t^vo men, one vdthout a head, and the other vdthout a leg. If he 
brings the pictures together he will be able to make them into the one com- 
plete picture of the man. The object of further training now is to establish 
this fusion further so that, even when the angle at which the pietures were 
originally fused is gradually altered, fusion is maintained and the patient 
re-leams to use his amplitude of vergence. 

If there is false correspondence, the patient would want to set the tubes at 
an angle different from the objective angle of squint when putting the 
sentry into his box. It is this disparity between the objective and subjective 
angles of squint that proves the presence of false correspondence. The 
orthoptist sets the tubes at the objective angle. Small repeated movements 
are then made with one of the tubes in the direction of increasing the squint. 
The object is to reawaken the patient’s acceptance of binocular vision with 
true correspondence, and any tendency to move the tubes towards the 
false angle is rigorously avoided. 

All that can be done with exercising is to offer a concentrated stimulus to 
true binocular vision for a very small part of the time he is using his eves. 
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Simultaneous perception pictures are available in graded sizes, and the 
patient must have at the most very limited areas of suppression to obtain 
simultaneous perception with the smallest, 

A more advanced test is the presentation of pictures that have parts in 
common but are not entirely similar. A man may be shown without a leg in 
one and without his head in the other. To see the picture of the complete 
man at once the patient must hzve fusion. 

The most complete binocular vision is stereoscopic. In the simplest tests 
for this the same two objects may be shown in each picture, but one object 
does not occupy the same horizontal position relative to the other. 

The apparatus used for such tests is usually of the amblyoscope type. 
The necessary features are two angled tubes, a mirror being placed at the 
angle in each so that the patient’s eyes looking through at their ends may 
see, reflected, pictures placed at the other ends. The tubes are so mounted 
as to be movable into different positions according to what may he re- 
quired by those of the eyes. The use of angled tubes with mirrors is needed, 
as othenvise allowance could not be made for even moderate degrees of 
convergence. A lens is placed at the eye end of each tube so that each 
picture is seen as if in the distance. Most instruments used now are not 
actually the original amblyoscopes but have more adjustments, and are 
larger and more solidly constructed. For convenience, I am grouping all 
types as amblyoscopes in this article. The same apparatus is used m 
treatment. 


RETINAL CORRESPONDENCE 

Besides suppression, which does not affect the whole visual field, another 
mechanism may be used unconsciously by the patient. Whether the gaze of 
each eye is directed at the same object or not, an effort is made to accept 
the two images of any object as representing that one object and not ttvo. 
It is not just that when one eye squints the image it offers comes to be 
recognized as giving a false idea of the direction of various objects in space, 
but a new correspondence between the two retinae is produced. 

It has already been indicated that normally, varying degrees of con- 
vergence are used, and also conjugate movements, to keep the gaze of each 
eye directed at the same object. Using the idea of retinal correspondence, 
the maculae correspond, and the position of one eye relative to the other is 
maintained in recognition of their correspondence. Such correspondence has 
to be learnt as the child develops, and although fairly well established by 
the usual age at which squints occur, it is often still possible for the child 
then to develop a new false correspondence more in keeping with the 
squinting position of the eyes. 

Once a false correspondence is present it perverts the normal reflex that 
should keep the eyes straight. It will now tend on the contrary to perpetuate 
the squint. The effect of physically^ bringing the eyes straight will be 
equivalent to making the patient squint physiologically in relation to his 
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training may have to be deferred because of age. Even when glasses keep the 
eyes straight it is as well to employ such training, as fusion may be weak, 
dlowing the squint to reappear easily. If glasses merely reduce the angle of 
squint unthout completely straightening, it is obvious that suppression and 
■alse correspondence will continue to be developed by the patient. Occlusion 
IS necessar}'-, and often operation is deferred until the child can fuse. 

Squints that appear at bjrth or early infancy cannot have been brought 
about by accommodation. Refractive error may be negligible, although it is 
vase to correct any considerable error with glasses. Paresis of the sixth 
nerve may have been the original cause. The effect of binocular vision is 
likely to have been that no opportunity with the eyes straight has ever been 
afforded the child to develop true retinal correspondence, and there is 
nothing that orthoptic treatment can reawaken. Probably not many surgeons 
would care to do it in a child so young, but the only rational treatment 
would involve very early operation. Even to wait until the child is over a 
year old would probably be too late for reasonable binocularity to result. 

Other cases may arise at any age because of transient paresis or other 
obstacle to binocular rision allowing the establishment of squint. Treatment 
of these is likely to be similar to the accommodational cases. 

In divergent squints help from the correction of refractive error can only 
be hoped for if the latter is myopia. In most cases, however, refraction is 
unimportant. Fusion and correspondence are usually quite good and 
operation is practically always needed. 

In a considerable number of cases, fusion cannot be obtained, and in such, 
operation may be required for cosmetic purposes. It is as well to remember 
that the patient is not expected to have any strong reflex mechanism for 
maintaining straightness of the eyes after operation, and some alteration, 
in the way of increased divergence, may occur even years after. 

In children there is a tendency for paretic squint to become concomitant. 
In adults, binocular relations are well established and the main complaint 
.will be of the diplopia and confusion rather than of the appearance of squint. 
Some time has to be allowed for any natural recovery that is going to occur 
in the affected nen^e. Even with recovery of the nerve the antagonist of 
the muscle supplied may have shortened and some squint remain. In 
such a case operation may be advisable to weaken the antagonist. Attention 
is paid to effects on other muscles, however, and it may be foimd more 
satisfactor)' to operate on a muscle in the other eye to allow its movements to 
conform with the affected one rather than vice versa. 

In paralysis, or severe paresis of mviscte, it may still be necessary to be 
content with avoidance of diplopia by occlusion of one eye. 

OPER.^TIVE TREATMENT 

The rectus muscles reach their insertions in front of the equator of the eyeball. 
They are therefore easy of access. In addition, their action appears at once 
more straightforward than that of the oblique. The medial and lateral recti 
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The rest of the time, if he is still squinting, he would be re-adopting the false 
correspondence unless one eye is occluded. Therefore as a practical matter, 
once true correspondence has been shown to be usable by the patient, it is 
as well to proceed to operation as soon as possible. Immediately after 
operation, during the patient’s stay in hospital, opportunity can be taken to 
give orthoptic treatment at least daily, and when he fuses truly^with ease 
he can be encouraged to keep both eyes open throughout the day. Having 
made straightness easier of attainment, the patient should then find it 
natural to use the true correspondence when looking at his surroundings 
without occlusion. 

OBSTACLES TO BINOCULAR VISION 
The obstacle that has already been commented on is hypermetropia. It is 
an obstacle because of its bearing on accommodation and so upon con- 
vergence. Refractive error may, however, have a further effect by producing 
inequality of vision in the two eyes. The degree of hypermetropia may be 
greater or astigmatism more marked in one eye than the other. Such con- 
siderations show why one of the first things to do for a case of squint is a 
refraction test under cycloplegia, and to order glasses if necessary. 

Other conditions interfering with the vision of one eye will be noted at 
the same time, although it may not be possible or expedient to alter them. 
It will not, for instance, be possible to do anything for a macular coloboma; 
and it is not worth while needling a cataract in one eye if the other is un- 
affected. In the latter case images would be too large to fuse with those m 
the unoperated eye and so allow binocular vision. 

Muscular anomalies may be present, making it difficult or impossible to 
adjust the gaze of one eye to the other. Amplitude of vergence is very much 
less in the vertical than in the horizontal plane, and if the squint has a 
vertical component the latter will have to be dealt with early. Among 
squints of this type, overaction of the inferior oblique muscle, shown by an 
upshoot of the eye when it looks medially, is a well-recognized indication 
for operation. Overaction of the superior oblique is much rarer. Not every 
case of oblique overaction, however, develops a horizontal squint with loss 
of fusion, as the child may be able to keep the eyes straight when looking 
ahead. As regards horizontal muscles, indication for operation usually comes 
later after orthoptic treatment has been carried far enough to ensure fusion, 
if possible. Some convergent squints, however, may be too marked to allow 
the amblyoscope to be used easily, so that operation will be needed first to 
give orthoptics a chance. 

TYPES OF CONCOMITANT SQUINT 

The most common type of squint is the accommodational. This type has already 
been taken as an example in introducing the ideas underlying orthoptics. 
The age of onset is commonly about three years, and may be earlier or later. 
Glasses are ordered at once, and occlusion may be necessary, but orthoptic 
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Some of the most common ophthalmic emergencies are injuries affecting the 
eye, which may be of a perforating or non-perforating nature. A careful 
examination of the eye will usually enable the diagnosis to be made, but it is 
often necessary to have an X-ray examination performed, especially to 
determine the presence and position, or the absence, of a foreign body in 
the eye or orbit. 


FOREIGN BODIES IN THE EYE 

Small foreign bodies may perforate the eye through the sclera, causing little 
disturbance and only slight redness and discomfort, and may be in the 
vitreous quite unsuspected for a time. 

Such was the case with a patient who was talking to a neighbour and tapping a 
hatchet on a low garden wall when something flew up to her eye. It caused so little 
trouble that she thought it was only a little dust that had gone in to her eye, and 
it was three months before she sought advice because of some mistiness of vision. 
A small piece of steel was then discovered in the vitreous, which was successfully 
removed with the aid of the magnet. 

Small foreign bodies in the eye often imbed themselves in the cornea, 
and may escape attention unless a careful examination is carried out with 
magnifying glasses or a loupe. It is also necessary to use a large lens of 
about 4-13.00 D to focus the light on the cornea, or to use a concentrated 
beam of light from an electric torch or ophthalmoscope. A meticulous 
examination should be carried out, particularly if the iris is dark brown in 
colour, when a foreign body such as a piece of coal dust may be very difficult 
to see by casual observation. 

Method of removal . — ^When removing such a foreign body it is wise to 
use magnifying glasses, if required, so as to see clearly that when removing 
or dislodging the foreign body there shall be no unnecessary trauma to the 
adjoining corneal epithelium. After removal of the foreign body, a small 
rusty looking ring may be seen, and this coloured matter should be carefully 
scraped away in order to allow the little wound to heal quickly. It is hardly 
necessary to emphasize the need for ensuring that any spud or needle used 
to remove the foreign body should be sterile. 

Following removal of the foreign body, drops of 10 per cent, sodium 
sulphacetamide may be instilled, and drops of paroleine for the purpose of 
lubrication. Alternatively, some metaphen ointment, i in 21:00, mav be 
inserted. 

If a foreign body is not found on the cornea or in the conjunctival sac or 
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are the muscles most frequently operated on. The operator may desire 
either to weaken the action of a muscle, or to strengthen it. 

To strengthen action, the muscle tension is increased. In the simple 
advancement operation, the tendon would be cut from the globe at its in- 
sertion and stitched down again farther forward. A pure advancement is 
limited in its effect by the limitation of space in front of the original insertion, 
as it is obviously impossible to take the tendon right on to the cornea. It 
has therefore usually been the practice to pass the stitches through the 
muscle some distance back from the cut insertion, and to excise tissue 
anterior to them, except what is necessary to allow the stitches to keep their 
hold of the muscle. The resection part of the operation has come to assume 
more importance than the advancement. 

To weaken a muscle, relaxation of its tension is aimed at. The most 
generally used method is suture of the cut tendon to the sclera at such a 
distance behind the original insertion as has been reckoned suitable for the 
case. Another method is to stitch the cut end of tendon to its original in- 
sertion, but to leave the loop just sufficiently slack to allow the tendon to 
slip back the appropriate distance. 

Of the two oblique muscles, the inferior has received more attention, 
Overaction of the inferior is more common than of the superior, but also, 
although its insertion is behind the equator, even farther behind than the 
superior, the muscle itself takes origin near the orbital margin, where it can 
be approached with reasonable ease and the muscle fibres cut across. It is 
now customary to remove a portion of the muscle altogether, and the opera- 
tion is described as myectomy. TJie object here, of course, is just the opposite 
from resection as described for the recti. The latter, with the aid of stitching, 
is to increase the tension on muscle fibres and so enhance their action. 
Rejoining of the cut ends of muscle is not desired in myectomy. A refine- 
ment on this operation is the approach through the lower fomix which 
avoids leaving a visible scar. For this purpose a hook was devised for find- 
ing and holding the muscle before the conjunctiva is incised. Lately, more 
interest is being taken in recession of the insertion of the inferior oblique. 

Coming to the superior oblique: in general, surgeons have not found 
operations on it satisfactory. It has been lound best to depend to some 
extent upon the fibrous attachments to prevent complete loss of action 
on cutting the tendon of the superior oblique. Suitable approaches from 
conjunctiva can be made to reach the insertion, and the tendon before it 
passes under the rectus. The latter part of the tendon has been found the 
most suitable for tenotomy in cases of overaction of the muscle. 

CONCLUSION 

In- the treatment of squint provision of spectacles, occlusion, orthoptic 
treatment and operation may all be needed. It is particularly important, 
however, that all should be coordinated under unified supervision. 
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the lens is accompanied by some degree of lens opacity, but concussion 
damage to the lens usually takes some time before a traumatic cataract be- 
comes evident. Concussion and other injuries may produce choroidal tears 
or choroido-retinal damage, or detachment of the retina. It should always 
be remembered that myopic eyes — particularly if highly myopic — are very 
liable to detachment of the retina. This may occur spontaneously, but 
injury, even trivial injury, is often a determining factor in producing the 
detachment. Consequently, injuries to myopic eyes should be regarded as 
potentially more serious than might at first appear. 

Extensive wounds of the conjunctiva require suturing, and wounds of the 
cornea often require covering with a conjunctival flap after removal of any 
prolapsed iris tissue. Wounds invohdng the ciliary body are always serious, 
and in such cases the possibility of the development of sympathetic 
ophthalmia later on must be considered. 

More extensive injuries, including/rarfwm of the orbit, MU be appreciated 
as serious conditions. 

Atropine drops are often required in the treatment of injuries of the eye, 
but unless there is obvious need for the use of atropine it should be used 
with caution, recognizing that it maj' precipitate the onset of glaucoma in a 
person pre-disposed to that condition, particularly if over forty years of age, 
the danger being rather more if the patient is fifty or sixty years of age, or 
older. It is not usually necessary to order atropine for a patient with a 
foreign body on the cornea, or a small comeal laceration involving only the 
epithelium. 


BURNS OF THE EYE 

Chemical burns . — When the burns are chemical in nature the eye should be 
bathed as soon as possible to get rid of the irritant. If the nature of the 
chemical is known, an appropriate solution is used: 2 per cent, sodium 
bicarbonate for an acid bum, and \Tnegar diluted, a tablespoon to a pint of 
water, for an alkaline bum. Alternatively, i per cent, acetic acid may be 
used, or boracic acid lotion. If these are not available at once, lukewarm 
saline should be used. In the case of lime burns an attempt should be made to 
remove any small particles of lime, and an appropriate solution tor neutraliz- 
ing would be 2 to 5 per cent, neutral ammonium tartrate. Should the patient 
be seen at an early stage, water or any non-irritating solution should be 
used freely to wash out the conjunctival sac as thoroughly as may be possible. 
If the nature of the chemical is not known, a piece of litmus paper applied to 
the lids will indicate whether it is acid or alkaline. The proteinates formed 
from an acid bum are insoluble, but alkaline proteinates are soluble and 
continue to cause damage after all free alkali has been removed. Con- 
sequently, it is important to continue to apply neutralizing acid solutions for 
some time it the damage is to be kept minimal. 

For accidental burns with tear gas (chloracetphenone), sodium sulphite 
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under the upper eyelid, a search should be made for an abrasion of the 
corneal epithelium. A clue to its presence may be found by observing the 
reflection of a window on the corneal surface, and is indicated by a localized 
irregular image. This can be confirmed by the instillation of a drop of 2 per 
cent, fluorescein, which stains green any area of epithelial abrasion. Should 
the foreign body be deep in the cornea it is better not to persist in attempts 
to remove it but to refer the case for treatment to an ophthalmic department. 

WOUNDS OF THK EYEBALL 

These may range from trivial lacerations of the conjunctiva to obviously 
serious and extensive damage to the eye as a whole. 

Small lacerations of the conjunctiva heal readily, and treatment is directed 
to the removal of particles of dirt and to keeping the eye free from infection. 
The condition may be complicated by subconjunctival haemorrhage, which, 
although alarming in appearance, clears up readily. 

Whether an injury be caused by a sharp object such as a knife, or a blunt 
object such as a tennis ball, it is necessary to decide tvhether there is any 
intra-ocular damage, or whether the injury is likely to have serious con- 
sequences. A few observations such as the following will help in coming to 
a conclusion : — 

The cornea or sclera may exhibit signs of laceration. The pupil may be 
pear-shaped, owing to prolapse of a portion of the iris into a corneal wound) 
Blood may be seen behind the cornea in the anterior chamber. Even in the 
presence of a clear cornea and a round pupil, it may be that extensive intra- 
ocular damage is present, and this may be ascertained by asking the patient 
what he can see with the eye. Further examination with an ophthalmoscope 
may reveal hemorrhages in the retina or the presence of a cloud of blood in 
the vitreous, obscuring a view of the fundus. 

No7i-perforaimg injuries can produce paralysis of the iris with a dilated 
inactive pupil, or hemorrhage inside the eye. If light is reflected from a 
retinoscopy mirror, or from an ophthalmoscope into the eye, normally a 
good red fundus reflex should be obtained. If, however, the media of the 
eye are cloudy, this reflex will be much diminished, and if the vitreous is full 
of blood there is no red reflex and the interior of the eye appears black when 
viewed in this way. 

Iridodialysis, or rupture of part of the iris near its root, may be accom- 
panied by hypharma — blood in the anterior chamber — and, in addition to 
seeing the tear in the iris, the pupil can be seen to be flattened on that'side. 

T/ie lens and the retina . — Both perforating and non-perforating injuries 
can dislocate the lens of the eye. The dislocation may be partial or complete, 
and the lens may lie in the vitreous, or in the anterior chamber, or may 
extrude through a tear in the sclerotic to lie beneath the conjunctiva, w'here 
it forms a visible lump although often obscured with blood. Direct injury to 
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in the course of an attack of iritis, for instance, when the pupil might be 
small and irregular and fixed by adhesions to the lens. 

The diagnostic sign of acute glaucoma is increased tension or hardness of 
the eye. This may be appreciated by pressure with the tip of a finger of 
each hand on the eye through the upper eyelid, with the patient looking 
down. Comparison with the other eye, or with a normal eye, should give an 
unmistakable impression of increased resistance in the eye %vith acute 
glaucoma. In a typical uncomplicated case the pupil will be somewhat oval, 
immobile and semidilated, and the iris, on close examination with focal 
illumination, ^vill appear to be nearer to the cornea than the normal (shallow 
anterior chamber). The eyeball will appear congested and red, and the vision 
in the eye will be much reduced or even entirely lost. It may be possible to 
elicit a history of gradual loss of sight in the eye before the acute attr.ck, or of 
failing vision in dim light, or of increasing restriction of the visual field — 
indicating a condition of chronic glaucoma complicated by an attack of 
acute glaucoma. The eye in acute glaucoma is usually less tender to palpation 
than an eye with acute iritis. 

A useful point to elicit in the history is whether the patient has been 
seeing coloured rings (halos) around the lights for some time, indicating 
pre-existing chronic glaucoma. Halos may also be seen in the course of 
acute glaucoma before vision in the eye is unduly diminished. The cornea in 
acute glaucoma is of a dull or steamy appearance due to cedema caused by 
the tension of the eye, and this gives the impression of the eye looking dull 
and lacking in lustre, and imparts a muddy appearance to the iris. Close 
examination with a loupe will reveal minute raised dots and irregularities in 
the comeal epithelium, extending over the whole of the cornea and caused 
by cedema. Should the tension of the eye be raised and the pupil be irregular 
or small, it suggests acute glaucoma complicating acute or chronic iritis. 
Should the pupil be very large and the patient elderly, it is worth while 
thinking of the possibility that the acute attack may have been brought on 
by the use of atropine drops. 

Certain other eye diseases are prone to be complicated by acute glaucoma, 
such as thrombosis of the central retinal vein, or the presence of an intra- 
ocular tumour, or dislocation of the lens into the anterior chamber. Acute 
glaucoma may also arise in injured eyes, perhaps with adhesion of the iris 
to the cornea, and may be a complication following operations on the eye, 
such as needling for cataract. In children acute glaucoma often produces 
vomiting. 

Treatment . — The pain of acute glaucoma is very severe and often re- 
quires morphine for its control. Eserine drops, I per cent., should be in- 
stilled into the eye, and attempts made to dehydrate the body by reducing 
fluid intake and administration of Epsom salts, together with rest in bed and 
diaphoresis. Hot applications to the eye are of assistance in the relief of 
pain. Usually operation is required, although not necessarily immediate. 
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solution may be used; 0.4 per cent, sodium sulphite in glycerin and nater. 
Tear gas is soluble in glycerin and in sodium sulphite solution. 

For the relief of pain it is not advisable to use cocaine drops, but il any- 
thing is used apart from irrigation, neutralizing agents, and paroleine oil, it 
would be less injurious to use drops of i per cent, holocaine or butyn, or an 
ointment of i per cent, butyn or holocaine, or ^ per eent. pontocaine. 

If the conjunctiva of the globe appears white and avascular after a burn 
it indicates a severe injury likely to lead to corneal complications, and calls 
for operati\'e treatment, such as c.xcision of the damaged conjunctiva, and 
plastic repair or mucous membrane graft if the loss of tissue is considerable. 

When the skin of f//e lids is damaged bj^ bums of the first and second 
degree, alter cleansing with saline and appropriate neutralizing solution, 
the area should be covered with a layer of tulle-gras, after application of a 
little penicillin powder or cream. Over the tulle-gras is placed gauze and 
wool wrung out of normal saline. Third degree bums of the lids require 
skin-grafting to prevent contraction of tissue and eversion of the lids. 

Radiaiion burns . — ^^isible light (3.500 to 7.500 A.U.) does not normally 
produce a bum. 

The long infra-red rays (7.500 to 12.000 A.U.) reach the retina and tend 
to affect the retina, lens and iris, usually after prolonged e.xposure, but 
acutely after direct obsen'ation of the sun (eclipse blindness). 

Ultra-violet light (below 3.000 A.U.) is abiotically active and produces 
burns. Intermittent exposures produce a summation effect unless there is 
about twenty-four hours’ inter^'al for repair to take place. There is usually a 
latent period of six to eight hours before photophthalmia and conjunctivitis 
appear, the effect being produced by epithelial nuclear fragmentation and 
the breaking dovm of swollen epithelial cells, and nen'e endings in the cornea 
are exposed. The effects arc quite superficial but cause much pain and 
acute discomfort, so that the patient comes to be seen as an ophthalmic 
emergency. Treatment with saline lotion, paroleine drops, or 10 per cent, 
albucid drops, is usually sufficient, together with rest for the eyes and dark 
glasses. 


GLAUCOMA 

The chronic form of glaucoma, glaucoma simplex, is insidious and gradual 
in its development, without pain and producing a gradually contracting 
visual field. Acute glaucoma, however, develops suddenly with much pain 
in the eye and hemicrania, and with redness of the eye. An acutely painful 
red eye without history' of injury suggests glaucoma, acute iritis, or perhaps 
acute conjunctivitis. 

Although an eye with acute glaucoma usually presents certain signs, such 
as a semidilated inactive pupil, often somewhat oval in shape, it cannot be 
stated that these signs are always present, because acute glaucoma may arise 
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One of the oldest of recorded medical prescriptions ^Yas for baldness, and 
was prepared for Ses, mother of Teta, the king of Upper and Lower Egypt 
some 5000 years ago. An invocation was spoken to the sun over a large pill 
of iron, red lead, alabaster, onions and honey (Pusey, 1933). 

Although the dignity of man be enhanced by grey hairs and a shining pate, 
most people attach greater importance to the preservation of their hair. 
They do not, however, go to such lengths as the old ladies of Drumconrath 
in Ireland. They believed so ferv'ently in the scriptures where it was written 
that all the hairs of their heads were numbered, that they carefully stored 
them all away in the thatched roof of their cottage in case they had to 
account for them at the Last Judgment! (Radford, 1947). 

It is considered that a scalp hair has a life of two to four years. The old 
hairs die and are pushed out by the new hairs forming in the follicles behind 
them; the new hairs appearing on the surface some six to ten weeks later. 
In this way, there is a continual loss and regrotvth of hair. 

GENERAL SCALP AND HAIR HYGIENE 

Proper care of the scalp will maintain the normal circulation and the health 
and regrowth of hair. Progressive combing of strands will prevent the hairs 
being dragged out by the roots. When the hair is fragile, thin and long, a 
brush with flexible bristles set in a rubber sponge base is preferable to a 
comb. Similar brushes with thick nylon bristles are called comb-brushes 
and are used when the hair is thick and difficult to comb. 

Hair brushing is carried out firmly from the nape of the forehead and 
temples upwards to the vertex. Care should be exercised in women with the 
itching lozenge-shaped plaque of neurodermatitis {Lichen simplex chronicus 
of Vidal) on the nape, as brushing may cause aggravation. 

Hats must be ventilated and fit well; a ring of constriction around the 
head interferes with the circulation, and increases sweating. It is not good 
for hair growth to expose the scalp to hot sun. Curling grips and papers 
may damage the hair shafts. Combs and brushes are personal articles and 
require washing when the scalp is shampooed. 

Tht frequency of shampooing depends upon the greasiness of the hair and 
the environment; once a week is adequate for the average head. A good white 
soap may be sufficient, but shampoos can be more satisfactorj'. There arc 
spirit, soap, dry, and soapless shampoos. Spirit shampoos are employed for 
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especially if the attack is very recent, when a short delay is justifiable to trj' 
to reduce the tension of the eye before operating. Much delay should be 
avoided unless vision is returning; acute glaucoma can destroy vision 
permanently if not relieved in the course of three weeks. The length of 
time may be considerably less if the eye is already very defective due to 
chronic glaucoma. 


ACUTE OCULAR PAIN 

Acute ocular pain may be associated with some visible cause, such as a 
foreign body or injury', acute iritis or acute glaucoma. It can also be due to 
trigeminal neuralgia or the early stages of herpes zoster. In the course of 
treatment of a corneal ulcer, acute pain may arise from perforation of the 
ulcer. Sometimes acute discomfort is due to spasm of the orbicularis causing 
entropion of the lower lid, especially in old people, and perhaps complicating 
conjunctivitis. Ocular pain may also be referred in type or brought on by 
psychological causes. 


SUDDEN LOSS OF SIGHT 

Fairly complete loss of sight in one eye and very abrupt in onset can be 
caused by an eviholhm affecting the central retinal artery, and in elderly 
people there may be changes in the retinal artery leading to thrombosis. 
Thrombosis of the central retinal vein is not of such sudden onset, and the 
loss of vision may be confined to one quadrant of the visual field. Acute 
retrobulbar neuritis also can produce fairly rapid loss of sight in one eye. 

A condition which is alarming to the patient and which can develop 
suddenly, is the appearance of a hrsmorrhage at the macula, blotting out 
central vision; this may be accompanied by generalized vascular disease 
and other pathological conditions of the retina. It may also be brought on 
by injury. Sudden haemorrhage into the vitreous may complicate choroiditis 
or vascular disease of the retina, and may occur as recurrent spontaneous 
haemorrhages in young people (Eales’s disease). 

Detachment of the retina, causing the appearance of a curtain coming down 
over the sight, and restricting vision partially or fairly completely, may be 
suspected, especially in high myopes. The exact diagnosis of the cause of 
sudden loss of sight necessitates the use of the ophthalmoscope so that the 
exact state of the fundus can be appreciated and vitreous opacities or 
detached retina can be directly observed. 

CONCLUSION 

There are other eye conditions of fairly sudden onset that may appear as 
ophthalmic emergencies, such as diplopia due to paresis of ocular muscles, 
or sudden onset of conjunctivitis due to allergic predisposition, but in the 
main, emergency conditions are due to injuries, burns, acute glaucoma, 
acute pain, or sudden loss of sight. 
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hennas may cause contact dermatitis of the scalp, neck, forehead and ears. 
A patch test must be applied to the neck for twenty-four hours before the 
actual dyeing. Hair needs a complete re-dye some three times a year and 
frequent touching up. Preliminary degreasing of the hair may cause brittle- 
ness. Dyeing is safe in young persons with prematurely white or grey hair, 
if precautions are taken, but is not advised in the older patient. 

Dystrophic hair, extensive psoriasis, septic lesions of the scalp, and 
seborrhoeic dermatitis are contraindications. Dermatitis may be mistaken for 
a weeping seborrhoeic dermatitis and the dye may also activate a quiescent 
seborrhcea. If dermatitis has occurred, the hair is washed with soap and 
water to remove excess dye and hydrogen peroxide, or 25 per cent, sodium 
thiosulphate compresses are used. Ordinary washing is then carried out, 
and the dermatitis is treated on routine lines. 

PERMANENT WAVING 

Practitioners are sometimes asked if permanent waving is advisable, or 
detrimental to a scalp condition. Two main techniques exist, which depend 
for their efficacy upon softening the hair shaft. In the ordinary method, the 
keratin is softened with an alkali and steamed, the hair being wound round 
curlers. The “cold wave” employs thioglycoUic acid and is a constituent of 
the preparations advertised for use at home. Thermal burns and discolora- 
tion of the forehead, especially in grey-haired persons, may occur from the 
heat or the alkali, but the dangers of the “cold wave” are contact dermatitis, 
brittleness and fracture of the hair shafts or damage to the liver by absorp- 
tion. The incidence of dermatitis of the hands in hairdressers from the 
technique is high. 

Permanent waving of the ordinary type is recommended when a patient 
has to wash her hair frequently. Scalp diseases, such as oily seborrhcea, 
psoriasis, ichthyosis, alopecia areata (often erroneously thought to be bums 
from waving) and lupus erythematosus, are not contraindications. Those 
with sensitive skins, eczema, or a history of recent seborrhoeic or contact 
dermatitis should be advised against the “cold wave" process and instructed 
to wear rabber gloves to protect the hands when applying the chemical. 
A twenty-four hour patch test must be made first to exclude sensitivity. It 
might be prudent to discourage its use in those with a recent history of 
jaundice or liver disease. 

DYSTROPHIC, DRY, GREASY AND GREY STATES OF THE HAIR 
The hair is not a dead structure, and is therefore influenced by physiological 
and pathological changes affecting the organism as a whole. Sulphur is 
essential for growth and for vital enzymic oxidation processes. The keratin 
of the hair and skin acts as a storehouse for sulphur. Hence in infections, 
intoxications, and dietary deficiencies the dystrophic changes in the hair 
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greasy hair or with excessive dandruff. Soap spirit B.P.C., containing 65 per 
cent, w/v of soft soap in industrial spirit, has replaced Hebra’s soap. Soap 
shampoos will serve the average scalp; they consist of soap powders or 
liquid mixtures of oil (almond, coco-nut), alkali and water. Dr}' shampoos 
are not usually efficient and are composed of an alkali and an inert powder 
which is applied to the scalp and then brushed out. They are sometimes 
used by women with very long hair,, when frequent washing is a burden. 
Soapless shampoos are efficient for general use, and in brittle or dry states 
of the hair when a degreasing action should be avoided. They contain 
modern detergents, such as the sulphonated oils. 

Salt water should be rinsed out of the hair after bathing. The routine use 
of water to dress the hair is undesirable, and may promote a brittle state. 
A glossy appearance may be imparted to lifeless looking or dystrophic hair, 
by combing the white of an egg into the hair occasionally. Some prefer to 
mix the white and the yolk of the egg with soft soap in a lather and to use 
this as a shampoo to be followed by a rinse in water. 

HAIR DYES 

Women with seborrheea, dandruff or scalp conditions are advised to adopt 
one of the modern short-cut, close to the head hair styles to facilitate fre- 
quent washing and treatment. There is no evidence that cutting or shaving 
will increase the rate of hair growth; there being a definite length to which 
the hair grows anyhow. Experiments by Dr. Agnes Saville (1944) suggest 
that singeing, which is practised to "seal up the ends”, may be harmful and 
by drying the hair far above the singed end may destroy much of the shaft. 

Most hair creams and pomades are harmless medically, but the possibility 
of dermatitis from perfumes and the occurrence of acneform eruptions 
with blackheads on the forehead should be remembered, especially m 
greasy skins from the use of oily scalp creams and vaselines. 

Hair dyes . — Patients may ask advice on hair dyeing. Hydrogen peroxide 
and ammonia used to bleach the hair may cause brittleness and are not 
recommended in dry dystrophic hair. The vegetable dyes, camomile, henna, 
and walnut, are on the whole safe and may be used, except in older grey- 
haired patients, when the prolonged application needed to dye the hair may 
produce undesired reddish coloration in unskilled hands. In preparing 
these, the powdered leaves of henna are infused in boiling water, whilst 
i an ounce (14.Z ml.) of camomile flowers are stewed in about a pint of 
boiling water for 30 minutes and later poured over the hair. The former is 
used in dark-haired persons, producing a coppery tint, and the latter mainly 
in fair persons, the tint in brunettes being auburn. Patients with premature 
grey hairs may wish to use these. 

If the hair colour is to be completely changed, paraphenylene-diamine or 
pyrogallol must be used. Both these “para” group of dyes and synthetic 
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seborrhcBic and pyogenic organisms. Fluid retention in the tissues may be 
increased by carbohydrates and fats, increasing seborrhoea, whilst protein 
eliminates the tissue fluid and lessens seborrhcea (Barber, 1948). 

Thyroid is given in the obese flabby person. It is wise to restrict fatty and 
greasy foods, chocolate, pig-flesh and milk drinking, but if the patient is of 
thin disposition further restrictions may aggravate. Here the nervous control 
of secretion may be a more important factor. Further restrictions are re- 
quired in the obese, and include ice creams, butter, oils, pastries, cakes, 
starchy puddings, potatoes, nuts, sugar, sweets and syrups, and jams with 
much sugar. Protein is increased by meat, fish, fowl, eggs, whole-grain 
cereals, soups and meat drinks. Salt is restricted, and fresh fruit and green 
vegetables and salads advised. 

When the nervous control of sebaceous secretion is important, as in 
fatigue states from work or anxiety, small doses of phenobarbitone and 
belladonna are employed and the exhaustion treated by rest, relaxation, and 
sleep, with adaptation to difficulties in home or business life. The vitamin 
B complex and liver preparations by mouth may be administered. 

Freqiie^it shampoos are needed with a spirit shampoo, and sodium bi- 
carbonate may be added to the water to aid degreasing. A short hair style is 
indicated and the hair is best brushed in the morning. Eau de Cologne or 
bay rum is rubbed into the scalp after exercise. A spirit scalp lotion is used 
daily, such as salicylic acid and mercuric chloride lotion N.F., but with 
alopecia, tar and resorcin are added to the prescription; — 

Mercury perchloride J grain (32 mg.) 

Salicylic acid S grains (0.52 g.) 

Castor oil 5 minims (0.3 ml.) 

Acetone 60 minims (3.6 ml.) 

Industrial methylated spirit to i ounce {28.4 ml.) 

For gross oiliness a few drops of carbon bisulphide may be applied on 
cotton-wool; care is taken that the vapour be not inhaled. 

Greying of the hair is a normal change of age, and the loss starts at the 
hair roots, usually on the temples. Premature greying occurs in some 
families, and sudden greying from shock has been described. Neglect of 
scalp hygiene and excessive diyness of the hair may predispose to greyness. 
There is no supporting clinical evidence for the treatment of grey hair with 
para-aminobenzoic acid and pantothenic acid, which will experimentally 
repigment the fur of rats deprived of these substances (Ansbacher, 1941). 
Nevertheless, para-aminobenzoic acid, 500 milligrammes daily, is some- 
times prescribed empirically with the vitamin B complex. Thyroid may be 
tried. 


PREMATURE BALDNESS AND PITYRIASIS CAPITIS 

(dandruff) 

The most common cause of premature baldness is seborrhoea. The full cause 
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show that the more vital organs are being supplied at the expense of the 
hair, nails and skin. 

Dry, brittle, and lustreless hair with thinning may be ewdence of a low 
state of bodily or mental health, or may result from neglect of scalp hygiene. 

Falling of the hair may occur about 90 days after an acute fever. .An old 
custom was to cut the hair of typhoid patients to prevent such loss and to 
shorten the illness. Pregnancy, miscarriages, the menopause, anaemias, 
cachexia, thyroid disease and states of fatigue from illness and continued 
physical and mental strain and anxiety are common causes. Seborrhtea and 
dandruff may be present. Syphilis is excluded by feeling the neck glands as 
a routine in alopecia patients, by the other signs and symptoms, and by the 
positive serum reaction, which should always be done in acute hair fall, 
especially in women. 

Treatment 

Treatment considers the constitutional background, whilst measures to 
increase the scalp circulation and hair regrowth by brushing, massage (see 
p. 219), ultra-violet light and diet are instituted. Injections of crude liver 
extracts have their advocates. 

Diet requires food rich in iron, sulphur and calcium. The following are 
recommended: spinath, carrots, dandelion leaves, broccoli, turnip tops, un- 
peeled cucumber, pineapples, prunes, onions, raisins, cauliflower, figs, eggs, 
oatmeal, and fish oils. Adequate protein with fish, meat, cheese, dried milks, 
soups and meat drinks is indicated, with full doses of iron and vitamin B 
complex. 

Castor and olive oil, nivea cream, or hydrous ointment B.P. can be 
massaged into the scalp before using a soapless shampoo and the hair should 
be allowed to dry slowly in front of a fire, as vigorous rubbing in the wet 
state may break the hair shafts. A strongly alkaline soap is not suitable, but 
a tar soap may be used if dandruff is present. Shampooing once in ten to 
fourteen days is sufiicient. Women may spray on a light brilHantine. 

Excessively greasy hair is part of the seborrhoeic state. It may occur on its 
own as seborrhcea oleosa in adolescence, but may also be associated with 
acne, pityriasis capitis, and seborrhoeic dermatitis. Hair fall may be rapid 
and serious, requiring urgent treatment. Factors that augment the 
seborrhoeic state will likewise increase the greasy state of the scalp. These 
are endocrine, dietary, metabolic and fatigue states from physical work and 
nervous tension. The vitamin B complex may have some influence on 
seborrhcea. Cachexia, as in tuberculosis, may increase the seborrhcea. 

The endocrine influence may be related to the androgen-oestrogen ratio, 
•with excess male hormone from the adrenals or gonads increasing seborrhcea 
in opposition to the oestrogens, first in action at puberty. Some women de- 
velop greasy hair at the menstrual period. Diet may influence the secretion 
of fatty acids and subsequent skin sterilization, allowing infection by 
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th matted grease or scales an olive oil compress is applied or-cold cream 
reared into the areas and washed off in the morning. A modem detergent, 
ch as cetavlon, 2 to 5 per cent., may be used to clean the scalp. Treatment 
gentle in the early stages as the scalp may easily be inflamed. Scalp 
tions are applied with the finger tips, on cotton-wool pledglets, rvith a 
edicine dropper or with an old tooth brush, along a series of hair partings. 
The following scalp lotion will control the average case of pityriasis 
ipitis, the tar being included in a case of hair loss: — 

Solution of coal tar 30 mii^s (1.8 ml.) 

Resorcin (or chloral hydrate) 10 grains (0.65 g.) 

Perchloride of mercury i grain (65 mg.) 

Industrial methylated spirit 120 minims (7.2 ml.) 

Castor oil 5 minims (0.3 ml.) 

Water to i ounce (28.4 ml.) 

Lavender oil in sufficient quantity. 

In fair-haired people chloral hydrate, 10 grains (0.65 g.), should be used 
astead of resorcin, which may stain the hair. In women, a spirit lotion may 
ause the hair to become too lank, and to offset this, 36 to 40 minims (1.8 
0 2.4 ml. — 6-8 per cent.) of glycerin are added, with a few drops of almond 
lil. For men the castor oil is increased to meet the individual case. 

Should there be an excessive amount of dandruff or early seborrhceic 
lermatitis it will be necessary to use, in addition to the daily lotion, a 
ranishing-cream sulphur preparation once or Wice a week, or an oil for a 
^ery dry scalp. It is convenient to use this the night before the scalp is 
ihampooed: — 

Precipitated sulphur 10 grains (0.65 g.) 

Salicylic acid 10 grains (0.65 g.) 

Lanettewax 20 grains (1.3 g.) 

Liquid paraffin 120 minims (7.2 ^.) 

Water to i ounce (28.4 ml.) 

In male-type baldness occurring at the climacteric or associated with 
ovarian dysfunction, local application of cestrogens, dienoestrol ointment 
B.D.H. (2.5 per cent.), may be given a limited trial, but absorption may give 
rise to menstrual bleeding or painful swelling of the breasts. 

Pediatlosis of the scalp may be mistaken for pitryriasis capitis. The 
“nits”, however, may be found attached to the hairs and caimot easily be 
detached as mth dandruff scales. Treatment is easUy given with lethane oil 
384 special. The hair is parted at one-inch inten^als and not more than 60 
to 120 imnims (3.6 to 7.2 ml.) is applied on cotton-wool. The scalp is not 
washed for a week, and the dead nits are then combed and shampooed out. 
The lethane is applied for a further week. 


MASSAGE AND LIGHT TREATMENT 

Routine scalp massage can be practised at home by patients with dystrophic 



210 


Tim TKAU 1 I 1 1 U W UK 


of baldness in men is not understood, but evidence suggests the important 
action of androgens. Eunuchs do not go bald and castrated men tend to 
keep their hair (such surgical advice, however, might not commend itself 
to patients with premature baldness!). An inherited family tendency is often 
present, and the androgens may thus produce the baldness in someone 
genetically predisposed. Seborrhcea oleosa may be associated, or the hair 
may be dry and brittle, the scalp being covered with dry branny scales of 
dandruff which fall like a shower on to the shoulders. The hair may be 
plastered down on a greasy scalp. The mere presence of dandruff, however, 
may not cause any hair loss, other factors such as the genetic-androgen 
background being required as well. 

The hair loss starts in the early twenties or thirties. A classical “M"- 
shaped anterior hair line appears as the hair recedes from the temples and 
vertex. Hair fall may be rapid, being seen on the pillow at night or on the 
comb. 

Dandruff is caused by infection of the scalp with a yeast-like organism 
called the Pityrosporon of Malassez. The scalp has to be in the seborrhceic 
state in order that the organism should thrive and produce pityriasis capitis 
or frank seborrhceic dermatitis. Some women may develop excessive 
dandruff at the menstrual period and after parturition; the seborrhceic 
manifestations having been quiescent in the later months of pregnancy. A 
similar change in the androgen-oestrogen ratio may account for the sudden 
development of seborrhcea with excessive dandruff formation in some 
women at the menopause, and also for the male-type of baldness sometimes 
associated with ovarian dysfunction and the climacteric. Dandruff will often 
affect women who do not like to wash their hair too often because of some 
hair style, or because of an erroneous belief that the scales are a sign of a 
dry scalp and washing will only make it drier. Treatment of dandruff is re- 
quired in the efficient management of acne. 

Immediate treatment is needed when there exists a family tendency to 
premature baldness. In oily seborrhcea, the hair loss may be alarming and 
the prognosis is guarded. In premature baldness with dandruff and a good 
family history the need for constant treatment is emphasized, and the 
patient informed that the condition is controllable but liable to recur if 
neglected. 

Patients should be warned that the “dead” hair will continue to fall for 
some time but at a diminishing rate, otherwise the fall may be attributed to 
the treatment. Dandruff is infectious and the combs and brushes should be 
washed often; a mother is advised to wear a linen cap whilst nursing to 
prevent the scales falling on to the child. The relative importance of the 
background factors influencing the seborrhceic state suggest the lines of 
general medical treatment. Firm hair brushing, combing and massage will 
loosen the adherent scales. Shampooing nightly is advised in a neglected 
case, with less frequency as the scalp improves. Should the scalp be covered 


HIGH HEELS AND LOW HEELS 

By NORMAN C. LAKE, M.D., M.S., D.Sc., F.R.C.S. 

Senior Stirgeon, Charing Cross Hospital. 

The outstanding feature of ^Yhat is called fashion is that it is subject to quite 
rapid change and yet, if judgment can be based on recent advance informa- 
tion in the daily press, the high heel seems destined to remain and even to 
become higher still. High heels evidently die hard. They have a long 
historj' behind them, having been introduced in ancient Egypt, although 
their more recent revival dates from Catherine de Medici in the sixteenth 
centur)'. 

Undoubtedly the primary reason for the adoption of a heel was a utilitarian 
one. The heel is the portion of the footwear which comes in for most of 
the wear and tear, and in order to overcome this, extra thicknesses were 
added for economy’s sake. The high heel, on the contrary, was introduced 
to enhance the height of the wearer and later there was added to this a 
decorative effect. The Italian “chopine”, literally a shoe on stilts, represented 
another attempt to increase the apparent height of the wearer, but it was 
rather short lived. The modem “platform” shoe with its raised sole is, 
however, a mild return to the idea of the chopine, the development of which 
will be watched wth interest. That high heels are limited to feminine wear 
is the best indication that the main factor in their popularity nowadays is 
fashion and smartness. It will be agreed that all criteria of fashion, smartness 
and beauty are relative and transitorj', but at present the high heel is 
apparently attractive to the great majority of women. The tapering effect 
such heels produce tends to camouflage the shape and size of feet which in 
themselves are often no ornament, whilst the height of the wearer is not 
only actually enhanced but a deceptive appearance of further height is also 
gained. Apart from fashion for fashion’s sake (and women readily conform 
to the herd instinct in this respect), these are probably the main reasons 
which influence the choice of high heels. Anyhow, the high heel is still with 
us and looks hke remaining for some time, despite all its anatomical and 
physiological drawbacks. 

EFFECT OF HIGH HEELS ON POSTURE 
One has only to watch the rather mincing gait which some women adopt 
when wearing really high heels to see that the length of the normal stride 
is thereby reduced. The reasons for this are much more involved than 
would appear on cursory examination and need not be discussed here. 
A direct consequence is that full extension at the knee is also restricted; 
indeed heightening of the heel is one of the methods adopted when it is 
desired to prevent full knee extension in some internal derangements. In 
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hair or scalp diseases with much scaling, as in psoriasis, pityriasis capitis, 
premature baldness, early seborrhoeic dermatitis, or ichthyosis. Exercises 
consist of placing the separated fingers on either side of the scalp and firmly 
rotating the scalp on the skull beneath. The vertex is gradually approached 
from the occiput and temples. The scalp may next be forced into a series of 
ridges which are squeezed together and rubbed one side against the other. 
Such movements should be made vigorously, causing the scalp to tingle. 
After the hair has been brushed, the bristles may be pressed firmly into the 
scalp or the scalp gently stnick with them also to cause some stinging of the 
areas so treated. Opinions vary as to the efficacy of vibrating or high fre- 
quency machines with glass applicators, often marketed for use at home, 
but even if the counter-irritation be negligible the visual effect of a shower 
of sparks on to the scalp shotild not fail to impress the most hardened 
sceptical patient ! 

Ultra-violet light from a reliable instrument is most useful in the treat- 
ment of alopecias and in the scalp conditions here considered associated 
with constitutional disease or fatigue states. General light baths should be 
given as well as local treatment. Very' mild exposures are first given in fair 
or red-haired persons or when the hair is sparse. Dark glasses are w'orn, and 
the neck and forehead screened with black cloth or paper. It is wise to have 
some e,\pert guidance before starting home treatment. The skin tolerance 
may be treated by exposing small areas of the bared arm to the lamp for 
varying times. The usual routine treatment is to start with a duration of 
one to two minutes at two feet and to gradually increase the time while 
reducing the distance; a mild sun-burn effect being aimed at, two to three 
times a week. A rest is required after some weeks as the skin develops a 
tolerance. Radiant heat lamps have little place in the care of the hair except 
in septic conditions of the scalp. They tend to cause dryness of the hair. 
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weight to the front and back of the foot. If the foot were a flat board swinging 
on an axis at ground level this statement would be theoretically and mech- 
anically correct, although even then other factors, such as friction, would 
affect the issue. As the diagram (fig. 2) shows, the axis of rotation of the 




Fio. 2. — Diagrams to illustrate the mechanics of the high heel. If the foot were a simple 
lever (i) its elevation would produce no change in the proportion of the weight falling 
on b and c, for (2) ba and ba' diminish in the same degree as ac and aV. The actual 
arrangement is, however, seen in (3) where the relative lengths were obtained from 
skiagrams. The axis of rotation is at some two inches above the sole, and when the 
heel is raised the result is seen in (4), where ba' is much dimim'shed whilst a'c' is 
increased so that a greater portion of the weight is now carried at b. 



foot on tbe leg actually lies at a point about two inches above the sole. 
Therefore as the heel swings upwards the anterior limb of the lever decreases 
more rapidly than the posterior, which means that an increasing proportion 
of the body weight falls on the anterior half of the foot. Mechanically the 
foot forms a triangle which rotates about its apex. The diagram (fig. 2) 
illustrates this and figures 3 and 4 give the actual measurements taken 
from skiagrams. 

With the foot flat on the ground the proportions of the arms of the lever 
are as i to 3^; in a high heel the proportion becomes 3 to 4. Assuming a 



the upright position the tibia is held tilted a little forwards and the femur 
slightly flexed on the trunk. It must, however, be confessed that in many 
Avomen the ankle joint allows a sufficient range of plantar flexion to enable 

the tibia to stand upright, compensa- 
tion for the extension of the foot is 
limited to the ankle joint, and the 
skeletal structures above are little 
affected by the change. Nevertheless, 
as the heel is raised the centre of 
gravity of the body is displaced for- 
wards, to counterbalance Avhich the 
lumbar spine is slightly extended, thus 
producing a mild lordosis (fig. i). It 
would be a mistake, however, to re- 
gard these distant effects too seriously, 
for the human body is so accommoda- 
tive that even prolonged adoption of 
this attitude does not seem to cause 
much trouble in the pelvis or the spine. 
I cannot therefore agree with those 
who would attribute the majority of 
pelvic and lower back pains to the 
wearing of high heels, although oc- 
casionally those with poor adaptation 
or less sturdy frames may suffer. It is 
then, upon the feet themselves that the 
main effects of high heels fall and the 
results are chiefly mechanical. 

EFFECTS OF HIGH HEELS 
ON THE FEET 

A §'»>>“ 

tion occurs by extension of the ankle human foot immediately suggests that 
in^ec“d. the massive bones of the posterior 

tarsus are designed to take the major 
stresses and strains falling on the feet during either locomotion or standing. 
The delicately fashioned bones of the anterior half of the foot are obviously 
more suited to the maintenance of balance and for the "take off”. It would 
seem axiomatic therefore that any pose which throws more strain upon the 
forepart of the foot, while relieving the heel and the posterior half of the 
foot of their proper function, is essentially unnatural, using that term in 
its strict sense, and liable in the long run to produce anatomical and physio- 
logical changes of an undesirable character. 

Distribution of weight. — It has been argued in the past that the angle of 
the foot on the leg makes no difference to the proportionate distribution of 
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It is therefore these articulations, especially the larger mesial ones, which 
■ have to bear the brunt of the unwonted stresses. Small wonder that many 
' of the later unfortunate consequences of wearing high heels are to be found 

in this region. I say “later 
consequences” because 
the foot is a long-suffering 
structure which stands 
up remarkably well to 
abuse and which, as everj' 
orthopsdic surgeon dis- 
covers when he tries to 
correct deformities, re- 
quires prolonged and 
forcible measures to 
change its configuration. 
Yet over the years high 
heels do produce distor- 
tion, sooner in some indi- 
viduals than in others, 
depending upon the stur- 
diness of their build, so 
that the patient has often 
reached middle age be- 
fore being compelled to 
seek relief. The still 
plastic foot of the teen- 

Fig. 4. — ^Another skiagraphic tracing of the same foot in ager is, however, more 
a high-heeled shoe. The horizontal lengths of the limbs , j • 

of the lever are marked for comparison with those of easily OlStorteu and it IS 
the previous tracing. A much greater proportion of the at this age, when young 
weight now falls on the anterior limb of the lever, ^ ^ ^ 1 1 ■ T 

i.e., on the metatarsals. women first take tO high 

heels, that the chief harm 

is initiated. Often when older patients seek treatment the damage done 
cannot be remedied; the calf muscles have undergone secondary shorten- 
ing, the foot is unduly arched, there are callosities under the metatarsal 
heads, clawed toes and so on; furthermore the foot is so “set” that it is 
well-nigh impossible for the patient to walk in a lower heel. 



DEFORMITIES OF THE TOES 

I have shown that the longitudinal stresses passing down the metatarsals 
in the high heel position are transmitted to the ground through the heads 
of these bones, the toes in front carrying little of the weight. The effects 
of this are many and to a large extent depend upon the relative prominence 
(that is, projection forwards) of the metatarsal heads. The curv^e which the 
metatarsal heads make varies tremendously from foot to foot; sometimes 
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body weight of 140 pounds this means that during walking, at the moment 
during the stride when the strain falls on one foot, the weight falling on the 
balls of the toes is approximately 30 lb. with the heelless foot, and 60 lb. mth 



Pig. 3. — Tracing of a skiagram in which two etposures were made on the 
same film, the foot remaining fixed while the leg was flexed upon it. 

This enables the axis of rotation at the ankle joint to be determined 
accurately. It is found to lie just above the talo-calcaneal joint, two 
inches from the ground. The lengths of the limbs of the !e\er with the 
foot horizontal are marked. 

the high heel. Correspondingly, the weight transmitted to the heel dimin- 
ishes from no to 80 lb. It must, of course, be clearly understood that this is 
but a. momentary phase in the dynamics of walking, for the stresses pass 
progressively from heel to toes with each step. The stresses are, however, 
static when standing upright, and so it must be agreed that high heels 
greatly increase the stresses falling on the forefoot. 

A second factor of importance is friction. With a high heel the foot rests 
upon an inclined plane, and although it is true that the inclination is con- 
siderably reduced below the heel in this type of shoe, yet even here the angle 
may be 25° to 30°. On this slope the foot has very little frictional grip, 
especially if encased in a silk stocking, and so the whole foot tends to slide 
downwards and forwards, thus increasing the strains transmitted to the 
forefoot and, furthermore, crowding the toes into the narrow toecap. These 
factors create longitudinal stresses along the foot which are countered by 
the angle at the metatarso-phalangeal articulations (this angulation is, 
of course, a necessary and characteristic feature of all high-heeled footwear). 
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"toes, which it will be readily admitted is almost invariably found in this 
' ' type of foot. The mere form of the high-heeled shoe, i.e., the necessary 
"■ angulation at the junction of sole and instep, obviously determines some 
■' degree of dorsiflexion of the proximal phalanx, but a further factor of 
much greater importance, which seems to have escaped notice, is the dis- 
placement of the well-developed fibro-fatty pads (which nature provides 
under the metatarsal heads as under other pressure points, e.g., the heel) 
forwards under the digits (fig. 5). These masses of fat appear to be rolled 
forwards by the metatarsal heads much as dough is heaped up in front of 
the advancing rolling pin. In tins connexion it must be remembered that 
ivhercas the ist metatarsal is provided with a special joint on its plantar 
^ aspect where it articulates with the sesamoids, the other metatarsal heads 
have no such prowsion. As the metatarsals rise to the “take-off” position 
therefore the 1st metatarsal undergoes a movement of pure rotation about 
its head as an axis, but the others have to roll forwards so that there is an 
actual movement of the whole head forwards. It is this, in my opinion, that 
is responsible for the heaping-up of the fibro-fatty tissues in front of .the 
heads, especially of the and and 3rd metatarsals. 

Examination of these feet will reveal the toes with their distal phalanges 
flexed over a thick roll of fat lying under the proximal phalanges, whilst 
the heads of the metatarsals are unduly exposed and easily palpated through 
the thirmed overljing tissues of the sole, even although callosities are 
present. Lacking their normal padding the heads become sensitive to pres- 
sure and it is not surprising that patients so often say that they feel as if 
' walking on bare bones. 

SOME MINOR DISABILITIES 

Secondary to the clawing, other minor painful conditions occur on the toes, 
such as subungual corns, end pressure on, and defomuties of, the nails, 
dorsal corns, and bursse over the prominent interphalangeal joints, and so on. 

There are other sequelae to the wearing of high heels, of less importance, 
but deserving of mention. The rim of the shoe presses unduly upon the 
tissues over the lower end of the tendo Achilles and there produces a 
callosity and sometimes a small bursa. Similarly, when a Court or strapped 
shoe is worn, pressure occurs anteriorly at the edge of the shoe or the strap, 
especially over the prominent tendon of the extensor longus hallucis, 
again with the production of corns or callosities. 

High-heeled shoes abvays have a very small area of contact of heel with 
ground and this conduces to instability with a tendency to “turn” the 
ankle, a common cause of many a sprained ankle. 

PALLIATIVE MEASURES 

This recital of the consequences of w'earing high heels is formidable enough, 
and there can be little doubt that there is nothing to be said medically in 
favour of such a fashion. It is a pity that the public cannot be induced to 


F Fic. sa and b. — Diagrams to illustrate the rolling movements of the heads of th 
D' metatarsals. The interrupted lines show the position assumed at the take-on. 

J M ■g The upper drawing represents the great toe and the lower one the outer toes. 

The forward rolling of the heads in the latter case leads to displacement ot 
the fibro-fatty pad under the pro.ximal phalanx, which it elerates, whilst the 
other phalanges are flexed over it. 

produce some "splaying” of the foot. In particular the angle between the 
I St and and metatarsals increases, the first now deviating mesially. This 
throws it out of the functional axis of the foot and so, whatever their length 
and prominence, the second or second and third metatarsab now have to 
take the main strain. The deviation of the first metatarsal sets the stage for 
the development of a hallux valgus, in the etiology of which high heels 
thus play an important part, and especially, as I have shown elsewhere 
{Brit. med. J., 1942, i, 31), if the foot is inherently weak when considered 
from an evolutionary point of view. The more immediate effect of these 
changes is to produce painful callosities under the 2nd or 2nd and 3rd 
metatarsal heads. These will be found in almost every woman who has 
worn high heels for any length of time, and they often constitute the chief 
cause of the patient’s disability. 

Another marked effect which merits closer attention is the clawing of the 
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toes, which it will be readily admitted is almost invariably found in this 
type of foot. The mere form of the high-heeled shoe, i.e., the necessary 
angulation at the junction of sole and instep, obviously determines some 
degree of dorsiflexion of the proximal phalanx, but a further factor of 
much greater importance, which seems to have escaped notice, is the dis- 
placement of the well-developed fibro-fatty pads (which nature provides 
under the metatarsal heads as under other pressure points, e.g., the heel) 
forwards under the digits (fig. 5). These masses of fat appear to be rolled 
forwards by the metatarsal heads much as dough is heaped up in front of 
the advancing rolling pin. In this connexion it must be remembered that 
whereas the ist metatarsal is provided with a special joint on its plantar 
aspect where it articulates with the sesamoids, the other metatarsal heads 
have no such prorision. As the metatarsals rise to the “take-off” position 
therefore the 1st metatarsal undergoes a movement of pure rotation about 
its head as an aids, but the others have to roll forwards so that there is an 
actual movement of the whole head forwards. It is this, in my opinion, that 
is responsible for the heaping-up of the fibro-fatty tissues in front of .the 
heads, especially of the and and 3rd metatarsals. 

Examination of these feet will reveal the toes with their distal phalanges 
flexed over a thick roll of fat lying under the proximal phalanges, ivhilst 
the heads of the metatarsals are unduly exposed and easily palpated through 
the thinned overlying tissues of the sole, even although callosities are 
present. Lacking their normal padding the heads become sensitive to pres- 
sure and it is not surprismg that patients so often say that they feel as if 
walking on bare bones. 


SOME MINOR DISABILITIES 




Secondary to the clawing, other minor painful conditions occur on the toes, 
such as subungual corns, end pressure on, and deformities of, the nails, 
dorsal corns, and burs® over the prominent interphalangeal joints, and so on. 

There are other sequels to the wearing of high heels, of less importance, 
but deserving of mention. The rim of the shoe presses unduly upon the 
tissues over the lower end of the tendo Achilles and there produces a 
callosity and sometimes a small bursa. Similarly, when a Court or strapped 
shoe is worn, pressure occurs anteriorly at the edge of the shoe or the strap, 
especially over the prominent tendon of the extensor longus hallucis, 
again with the production of corns or callosities. 

High-heeled shoes always have a very small area of contact of heel with 
ground and this conduces to instability with a tendency to “turn" the 
ankle, a common cause of many a sprained ankle. 

PALLIATIVE MEASURES 


This recital of the consequences of wearing high heels is formidable enough, 
and there can be little doubt that there is nothing to be said medically in 
favour of such a fashion. It is a pity that the public cannot be induced to 
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ad and therefore has to sustain the main portion of the stress, TE 
question is further complicated by the fact that at an early stage the force, 



produ(^ some splaying of the foot. In particular the angle between the 
1st and 2nd metatarsals increases, the first now deviating mesially. This 
throws It out of the functional axis of the foot and so, whatever tlieir length 
an prominence, the second or second and third metatarsals now have to 
a e t e mam strain. The deviation of the first metatarsal sets the stage for 
the development of a hallux valgus, in the etiology of which high heels 
t us play an important part, and especially, as I have shown elsewhere 
( rt , me . J., 1942, 1 , 31), if the foot is inherently weak when considered 
from an evolutionary point of view. The more immediate effect of these 
changes is to pro^ce painful callosities under the and or 2nd and 3rd 
metatarsal heads These will be found in almost every woman who has 
worn high heels for any length of time, and they often constitute the chief 
cause of the patient s disability. 

Another marked effect which merits closer attention is the elaimig of the 


PAINFUL FEET 

By M. G. good, M.D., L.R.C.P., L.R.C.S.Ed. 


The syndrome of “painful feet" is of great importance, particularly in the 
Army, since it gives rise to disturbance of locomotion. “The condition of 
fiat feet in all its varying degrees is by far the commonest cause of doubtful 
efficiency” (i.e., in the Army) (Burkitt, 1941). According to Wood (1942) 
there is to be distinguished a large group of cases of painful feet, not 
remediable by operation, consisting mainly of: (i) acute foot strain; (2) 
early degrees of flat foot; (3) metatarsalgia with flat anterior arch (most 
common of ail); and (4) short Achilles tendon. 

CAUSAL FACTORS 

The common denominator of the conditions enumerated above is a dis- 
turbance of function, i.e., patients are unable to walk, march or stand for 
several hours. It is noteworthy that the disturbance of function present in 
painful feet is due solely to pain. The syndrome of painful feet belongs to a 
group of diseases called by Leriche (1939) “maladie de la douleur”, since 
pain is the cardinal symptom which alone is responsible for disturbed 
function. 

T/at /oof. -—Textbooks tacitly imply that the pain or ache complained of by 
patients is due to the abnormal shape — fallen arches, pes cavus — of the foot; 
but so far as I am aware there is no convincing evidence for this assumption. 
On the other hand, some facts are known which do not seem to be in 
keeping with the current opinion. It is an established fact that many in- 
dividuals never complain of painful feet although they have fallen arches. 
Burkitt (1941), who has studied this question in the Army, states that in 
his battalion thirty men reported sick rvith symptoms caused by fallen 
arches. But there were thirty-three other men with a marked degree of 
flat foot, as evidenced by footprints and appearance, who never complained, 
although they had been for route marches. Moreover, at least in my ex- 
perience, it does not often happen that an officer reports sick because of 
this condition. Evidently there must be a great number of officers who have 
fallen arches, since this anomaly is very common. 

It is therefore justifiable to draw the conclusion that the anomaly of flat 
feet is not the only cause of pain and therefore is not responsible for the 
disturbed function present in some of the individuals suffering from it. 

MYALGIA 

My experiences in the Army seem to confirm the view that in the majority 
of cases the syndrome of painful feet not accounted for by any organic 
disease is caused by a myalgia of the foot muscles (Good, 1938-42). This 
conclusion is supported by the results obtained by injecting procaine as a 
diagnostic test. In the case of myalgia, diagnosed by objectively defined 
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believe that a shoe with a lower heel of the Cuban type, with a height rf 
lA or at most 2 inches, can be made to look quite smart and neat; with 
such heels the late after-effects would be greatly diminished although not 
abolished entirely, for an inherently weak foot may deform under the 
strains of locomotion even in rational footwear. 

This article is not concerned with the treatment of the various resulting 
deformities, but it must be emphasized that when patients first present 
themselves for relief the conditions have usually been too long established 
to permit of radical replacement, nor can high heels be abandoned im- 
mediately, owing to the "set” of the foot. The most that can be done is to 
afford as much case as possible by palliative measures, sometimes surgical, 
sometimes chiropodial. 

The common callosities under the metatarsal heads (chiefly 2 and 3) must 
be skived down and a felt pad carefully cut to fit under the necks of the 
bones, thus distributing the pressures over a larger area in an attempt to 
pre^'ent recurrence. A fonvard thinner extension of soft felt or sponge rubber 
under the metatarsal heads will to some extent take the place of the dis- 
placed fibro-fatty pads and so mitigate the sensation of “walking on bare 
bones”. 

Spreading or splaying of the metatarsals (especially i and 2) is a more 
difficult problem. The application of a metatarsal strap which encircles the 
foot is of value but it must not be made too tight or the circulation is 
obstructed. The straps may be of ordinary elastic strapping, of stout wide 
elastic or of webbing, the latter ha\'ing the advantage of being removable 
for bathing. The effect of all these is increased by' the wearing of laced 
shoes fitting snugly round the instep. It may' be mentioned here that 
operative measures for the treatment of splay foot have been dewsed but 
they have proved to be generally unsatisfactory'. Any attempt to wean the 
patient away from high heels must be done gradually; the heel may be 
dropped by about half an inch in each successive pair of shoes the patient 
wears until a or 2 inch heel is reached; it is probably unwise in these 
cases to go lower than this. 

The treatment of hallux valgus, although it is so often a result of high 
heels, is too extensive a problem to be dealt with in this article. Clawing of 
the toes is improved when the heel is lowered, but often demands in addition 
the use of felt pads, properly shaped, over the dorsum of the proximal 
phalanges. A fully trained chiropodist is taught how to cut and fit such 
pads. The operative treatment of clawed toes is rarely called for in cases 
of this type. 

It is only too clear that the correct way to deal with these conditions is 
prevention, but there is little hope of doing this unless fashion can be 
made subservient to anatomical and physiological demands. This involves 
a difficult psychological problem that so far has defied solution. 

The figures are reproduced from the author’s book “The Foot” (3rd edition) by 
kind permission of Messrs. Bailliere, Tindall & Cox. 


PAINFUL FEET 

By M. G. good, M.D., L.R.C.P., L.R.C.S.Ed. 

The syndrome of "painful feet'' is of great importance, particularly in the 
Army, since it gives rise to disturbance of locomotion. “The condition of 
flat feet in all its var3dng degrees is by far the commonest cause of doubtful 
efflctency” (i.e., in the Army) (Burkitt, 1941). According to Wood (1942) 
there is to be distinguished a large group of cases of painful feet, not 
remediable by operation, consisting mainly of: (i) acute foot strain; (2) 
early degrees of flat foot; (3) metatarsalgia rvith flat anterior arch (most 
common of all); and (4) short Achilles tendon. 

CAUSAH FACTORS 

The common denominator of the conditions enumerated above is a dis- 
turbance of function, i.e., patients are unable to walk, march or stand for 
several hours. It is noteworthy that the disturbance of function present in 
painful feet is due solely to pain. The syndrome of painful feet belongs to a 
group of diseases called by Leriche (1939) “maladie de la douleur”, since 
pain is the cardinal sjTnptom which alone is responsible for disturbed 
function. 

Flat foot. — ^Te.Ytbooks tacitly imply that the pain or ache complained of by 
patients is due to the abnormal shape — fallen arches, pes cavus — of the foot; 
but so far as I am aware there is no convincing evidence for this assumption. 
On the other hand, some facts are known which do not seem to be in 
keeping with the current opinion. It is an established fact that many in- 
dividuals never complain of painful feet although they have fallen arches. 
Burkitt (1941), who has studied this question in the Army, states that in 
his battalion thirtj' men reported sick with symptoms caused by fallen 
arches. But there were thirty-three other men with a marked degree of 
flat foot, as evidenced by footprints and appearance, who never complained, 
although they had been for route marches. Moreover, at least in my ex- 
perience, it does not often happen that an officer reports sick because of 
this condition. Evidently there must be a great number of officers who have 
fallen arches, since this anomaly is r^ery common. 

It is therefore justifiable to draw the conclusion that the anomaly of fiat 
feet is not the only cause of pain and therefore is not responsible for the 
disturbed function present in some of the individuals suffering from it. 

MYALGIA 

My experiences in the Army seem to confirm the view' that in the majority 
, of cases the syndrome of painful feet not accounted for by any organic 
disease is caused by a myalgia of the foot muscles (Good, 1938-42). This 
conclusion is supported by the results obtained by injecting procaine as a 
diagnostic test. In the case of myalgia, diagnosed by objectively defined 
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“myalgic spots”, an injection of r to 2 ml. of procaine relieves paia 
immediately and restores disturbed function without delay. 

Definition . — Foot myalgia is a muscular disease localized in anatombl 0 ® 
parts — origin, insertion, course or edge — of the short muscles of the foot; 
rarely of muscles originating in the leg. The disease is characterized by 
what is termed myalgic spots: well and objectively definable areas ofamusde ^ 
and its appendages — perimysium, tendon and ligaments. Sometimes it can I 
be traced to a recent or previous injur}' (traumatic myalgia), but mostly it I 
is of unknown, idiopathic origin. I 

Signs and Symptoms I 

Subjective. — (i) Pain or dull ache sometimes described as of a burning I 
character referred to the sole, instep, dorsum of foot or heel. I 

(2) Sometimes panesthesia — numbness, pins-and-needles— is present. I 

(3) Disturbed function: weakness or giving way of the ankle; inability to I 

walk, march or stand. I 

Objective. — The objective signs centre round the "myrnlgic spots”. | 
(r) The myalgic areas are, as a rule, localized in anatomical points of a I 
muscle or muscles. . I 

(2) Pressure on a myalgic spot elicits an e.xtremely severe, agonizing I 

(“sharp”) pain which persists for a few minutes after pressure has c^^sed. I 
In contradistinction, pressure on a normal muscle produces a slight (“dull ) I 
ache which disappears immediately on cessation of pressure. I 

(3) The painful areas as mapped out by patients are of a referred or | 
heterotopic character and do not coincide with the myalgic spots, of which ^ 
they are unaware. 

(4) Pressure on a myalgic spot elicits an involuntary jerking in a part ot 
the body not pressed upon, e.g. bead, or the patient makes a grimace. j 

(5) After appropriate treatment — injection of procaine into the myalgic 
spots — both local pain elicited by pressure and the referred pain disappear 
immediately and the function of the diseased muscle is restored. 

The diagnosis of foot myalgia depends upon an accurate location of the 
myalgic spots as defined above. 

Technique of locating myalgic spots , — Examination is best made with the rigla 
thumb, or alternatively with tlie index or third finger. Exercise liard pressure wtn 
the top of the finger on the origin, insertion along tlie border and course of uw 
muscle or tendon to be examined. Wherever possible the muscle or tendon should 
. be pressed against a bone. The pressure has to be made in such a way as to cause 
only moderate discomfort or slight pain when applied to a normal muscle. In niy 
experience patients easily distinguish the difference between a normal muscle and a 
myalgic spot. Pressure on the latter elicits so agonizing a pain that the patient winces 
and sometimes says spontaneously: “You have got it. Sir”. 

In foot myalgia the myalgic areas are mostly found in the large toe, at 
the inner and outer side of the base of the first phalanx. The myalgic points 
are usually found in cases associated with flat foot and correspond to the 
insertion of flexor hallucis brevis. Less frequent are my'algic spots in the 
flexor digitorum brevis, in the middle of its course or, more often, and 
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■"^specially in cases associated with metatarsalgia, at the base of the first 
ohalanx of the third and fourth toes. Rarely the abductor hallucis is affected. 
^On the dorsum of the foot the spots are at the insertion — ligamentous parts 
— of the peroneus brevis and accessorius, and the insertion of the Achilles 

tendon; the latter is usually found in 
painful heel (see fig. i). 




- Fig. I. — Localization of the most com- 
'I mon myalgic spots in foot myalgia: 
*' (1) flexor hallucis bre\ns; (z) flexor 

digitorium brevis: (3) abductor hal- 
luds; (4) Achilles tendon; (5) ^stroc- 
nemii; (6) peroneus brevis and 
extensor brevis digitorum. 

Area marked with dots=myalgic spots. 


TREATMENT OF THE MYALGIC 
FOOT 

A rapid, effective and apparently 
permanent relief of pain can be ob- 
tained by injection of procaine into 
each myalgic spot, care being taken to 
infiltrate the whole affected muscular 
area. The solution used is; — 

Procaine hydrochloride 2.0 g. 

Chlorbutol 0.5 g. 

Saline to 100.0 

Sterile, in rubber-capped bottle 

Technique . — ^The myalgic spots are 
mapped out very carefully on the skin with 
a blue dermatograph; the pencil marks are 
painted over with iodine and i to z ml. of 
procaine injected intramusadarly into each 
spot. 

RESULTS OF TREATMENT 

In about 62 per cent, of 100 cases the 
diseased muscles were found at the 


plantar surface, i.e., in the flexor hallucis brevis, the flexor digitorum 


Table i 

100 cases of “painful feet” 


No. 

Muscle affected 

No. of cases 

1 

Flexor hallucis brevis 

40 

2 

Peroneus brevis 

15 

3 

Flexor digitorum brevis 

12 

4 

Achilles tendon 

12 

S 

Abductor hallucis 

10 

6 

Gastrocnemii 

3 

7 

Other muscles 

1 

8 


Total number of cases 

100 


brevis and the abductor hallucis, diminishing in that order. In 27 cases the 
muscles were on the dorsum of the foot, that is, the peroneus brevis and 
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“myalgic spots”, an injection of i to 2 ml. of procaine relieves pain 
immediately and restores disturbed function without delay. 

Dejitiition. — Foot myalgia is a muscular disease localized in anatomical 
parts — origin, insertion, course or edge — of the short muscles of the foot; 
rarely of muscles originating in the leg. The disease is characterized by 
what is termed myalgic spots: well and objectively definable areas of a muscle 
and its appendages — perimysium, tendon and ligaments. Sometimes it can 
be traced to a recent or previous injury (traumatic myalgia), but mostly it 
is of unknown, idiopathic origin. 

Signs and Symptoms 

Subjective. — (i) Pain or dull ache sometimes described as of a burning 
character referred to the sole, instep, dorsum of foot or heel. 

(2) Sometimes paraesthesia — numbness, pins-and-needles — is present, 

(3) Disturbed function: weakness or giving way of the ankle; inability to 
walk, march or stand. 

Objective. — ^The objective signs centre round the “m3'algic spots”. 

(1) The myalgic areas are, as a rule, localized in anatomical points of a 
muscle or muscles. 

(2) Pressure on a myalgic spot elicits an extremely severe, agonizing 
(“sharp”) pain which persists for a few minutes after pressure has ceased. 

In contradistinction, pressure on a normal muscle produces a slight (“dull”) 
ache which disappears immediately on cessation of pressure. 

(3) The painful areas as mapped out by patients are of a referred or 
heterotopic character and do not coincide with the myalgic spots, of which 
they are unaware. 

(4) Pressure on a myalgic spot elicits an involuntary jerking in a part of 
the body not pressed upon, e.g. head, or the patient makes a grimace. 

(5) After appropriate treatment — injection of procaine into the myalgic 
spots — both local pain elicited by pressure and the referred pain disappear 
immediately and the function of the diseased muscle is restored. 

The diagnosis of foot myalgia depends upon an accurate location of the 
myalgic spots as defined above. 

Technique of locating myalgic spots. — Examination is best made with the right 
thumb, or alternatively wth the index or third finger. Exercise hard pressure with 
the top of the finger on the origin, insertion along the border and course of the 
muscle or tendon to be examined. Wherever possible the muscle or tendon should 
be pressed against a bone. The pressure has to be made in such a way as to cause 
only moderate discomfort or slight pain when applied to a normal muscle. In my 
experience patients easily distinguish the difference between a normal muscle and a 
myalgic spot. Pressure on the latter elicits so agonizing a pain that the patient winces 
and sometimes says spontaneously: “You have got it. Sir". 

In foot myalgia the myalgic areas are mostly found in the large toe, at y 
the inner and outer side of the base of the first phalanx. The myalgic points 
are usually found in cases associated with flat foot and correspond to the 
insertion of flexor hallucis brevis. Less frequent are myalgic spots in the 
flexor digitorum brevis, in the middle of its course or, more often, and 
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especially in cases associated with metatarsalgia, at the base of the first 
phalanx of the third and fourth toes. Rarely the abductor hallucis is affected. 
On the dorsum of the foot the spots are at the insertion — ligamentous parts 
— of the peroneus brevis and accessorius, and the insertion of the Achilles 




Fig. 1. — Localization of the most com- 
mon myalgic spots in foot myalgia; 
(i) flexor hallucis brevis; (z) flexor 
digitorium brevis; (3) abductor hal- 
lucis; (4) Achilles tendon; (5) ^stroc- 
neraii; (6) peroneus brevis and 
extensor brevis digitorum. 

Area marked with dots=myaIgic spots. 

plantar surface, i.e., in the flexo 


tendon; the latter is usually found in 
painful heel (see fig. i). 

TREATMENT OF THE MYALGIC 
FOOT 

A rapid, effective and apparently 
permanent relief of pain can be ob- 
tained by injection of procaine into 
each myalgic spot, care being taken to 
infiltrate the whole affected muscular 
area. The solution used is: — 

Procaine hydrochloride 2.0 g. 

Chlorbutol 0.5 g. 

Saline to 100.0 

Sterile, in rubber-capped bottle 

Technique . — ^The myalgic spots are 
mapped out very carefully on the skin with 
a blue dermatograph ; the pencil marks are 
painted over with iodine and i to a ml. of 
procaine injected intramuscularly into each 
spot. 

RESULTS OF TREATMENT 
In about 62 per cent, of roo cases the 
diseased muscles were found at the 
hallucis brevis, the flexor digitorum 


Table i 

100 cases of “painful feet” 


No. 

Muscle affected 

No. of cases 

1 

Flexor hallucis brevis 

40 

2 

Peroneus brevis 

15 

3 

Flexor digitorum brevis 

12 

4 

Achilles tendon 

12 

s ' 

Abductor hallucis 

10 

6 

Gastrocnemii 

3 

7 

Other muscles 

8 


Total number of cases 

ZOO 


brevis and the abductor hallucis, diminishing in that order. In 27 cases the 
muscles were on the dorsum of the foot, that is, the peroneus brevis and 
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Achilles tendon. In three cases a gastrocnemius myalgia was responsible. 

The results obtained by injection of procaine are very gratifying. Often 
complete relief of pain and restoration of function were obtained by one 
treatment. Only rarely were more than two to three injections necessary 
for complete relief. It is noteworthy that a myalgic spot objectively located 
and properly injected no longer gives rise to complaints. If more than one 
treatment is found necessary it is due to one of the following reasons: (i) 
not all myalgic spots were injected; (2) faulty technique with regard to 
location or injection, or (3) aggravation of pain by the patient. With regard 
to permanent results I should like to refer to 26 cases kept under observa- 
tion for several months. The results were as follows : — 

Four men refused treatment; of the 22 officers and other ranks treated, 13 were 
“cured”, i.c., they reported having no complaints, 9 men did not report after the 
last treatment although ordered to do so in two days. 

It is worth stressing that none of the patients reported sick again because 
of foot complaints during the following period extending up to four to 
five months. It would therefore seem that the permanent results of the 
treatment are also satisfactory. 


SUMMARY 

Experience obtained in the Army in a large number of cases seems to 
confirm the view that the sjmdromc of painful feet, whether or not associated 
with flat foot or similar anomalies, is not infrequently due to a muscular 
disease of the foot — -foot myalgia. The muscles commonly affected are the 
flexor hallucis brevis, the flexor digitorum brevis, the peroneus brevis, and 
the Achilles tendon. The objective signs centring round the “myalgic 
spots” which can be located by objective criteria are described. Injection 
of procaine is recommended for relieving this pain, restoring the function 
of the diseased muscles in a short time, and leading to a rapid cure. It is 
suggested that the injection of procaine be used in all cases of painful feet, 
not accounted for by any organic disease, as a diagnostic test in order to 
prove conclusively whether or not a given pain is of muscular origin. 
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THE NATURAL CURE OF AN ACUTE 
INTUSSUSCEPTION 

AN UNUSUAL CASE HISTORY 
By J. H. LOUW, Ch.M. 

From the Department of Surgery, University of Cape Town. 


Titus, a Bantu aged thirty years, became seriously ill in Januaiy^ 1941- 
Before this date he had been in good health although on occasions he had 
observed the presence of round worms in his stools. These he had regarded 
as “nyokas” (snakes), believing that he was “mpagati” (bewitched). Four 
days after the onset of this illness he started passing large quantities of 
blood per rectum. This brought him to the local doctor. He was now 
suffering from severe abdominal pain, incessant vomiting and marked 
prostration. His bowels had not acted normally for five days. He attributed 
all these symptoms to eril spirits. 

The practitioner was faced by a patient in extremis. He was shocked and 
grossly dehydrated with sunken eyes, a dry' hot skin and a parched tongue. 
His temperature was elevated, his pulse rapid and thready, and his abdomen 
was as tense as a drum and tender all over. Rectal examination revealed 
blood on the examining finger. 

The diagnosis was only too obvious. Titus was suffering from the effects 
of advanced acute intestinal obstruction with severe water and salt depletion. 
The passage of blood per rectum suggested the diagnosis of acute 
intussusception, and the doctor urged his patient to go to hospital for an 
immediate operation. The African’s superstitious mind, however, could not 
tolerate this advice. The native’s distrust of the surgeon’s knife is equalled 
only by his tremendous faith in the healing powers of the “nyanga” (witch 
doctor). Titus was most emphatic in his refusal, and he and his family 
departed forthwith to consult a “ny'anga”. 

About a month later Titus again visited the practitioner. On this occasion 
he was hale and hearty, and beamed from ear to ear. Needless to say the 
doctor could hardly' believe his own eyes. 

Titus then related the rest of his story: — ^After they had left the 
practitioner he and his family had gone to the chief of all “nyangas” who, 
after much chanting and bartering, agreed to cure him of the eril spirits 
for the price of several head of cattle. Titus was given a large dose of the 
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“nyanga’s” special “muti” (medicine) with the promise that it would drive 
all the evil spirits from his body. Following a very disturbed night during 
which he suffered severe pain and passed much blood per rectum, Titus 
passed the “Father and Mother of all nyokas”. After that episode he 
gradually improved and ultimately completely regained his former strength. 

Titus then produced the “master snake” which is illustrated in fig. i. 





Fig. I. — Gangrenous portion of small intestine, measuring ten 
inches in length, passed per rectum. 


COMMENTARY 

The mechanism of this remarkable natural cure and the obstacles that have 
to be overcome before it can be effected, will be understood from a brief 
consideration of the pathological processes involved. During the course of 
an intussusception, as the invagination of proximal into distal intestine 
proceeds onwards, there is not only a progressive intestinal obstruction, but 
also a drag on the mesentery. This results in congestion at the neck of the 
intussusception, until finally the veins become completely compressed. Such 
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compression leads to cedema and swelling of the intussusceptum and ultimate 
interference with the arterial supply, resulting in destruction of the in- 
vaginated portion. Ulceration occurs at the neck of the intussusceptum 
leading to perforation and the development of a localked peritonitis. If 
the patient does not succumb to the effects of intestinal obstruction and 
infection, the whole of the inverted portion later becomes gangrenous and 
fdoughs away. The separation occurs at the ring of constriction where the 
inv'erted portion enters. As a rule, perforation occurs at the time of separa- 
tio-n, leading to rapid extravasation of the bowel content and a spreading 
peri’tonitis. Ulceration into large vessels with a massive hemorrhage is also 
likeJiy to occur at the time of separation. 

/Veiy rarely a natural cure may result. In such cases, before the separation, 
i/he entering and ensheathing layers become adherent due to a low-grade 
iplastic peritonitis. After separation of the slough, which is then passed per 
irectum, the resulting raw surfaces are healed by fibrous tissue. It is clear, 
however, that this happy state of affairs can occur only if the patient is 
fortunate enough to sundve all the following hazards: (1) the effects of 
intestinal obstruction; (2) local perforation with peritonitis; (3) massive 
perforation with generalized peritonitis; (4) severe secondary hremorrhage. 

Hence, as pointed out by Rutherford Morison, “it is the rule, tvith a few 
exceptions, that these patients die unless an operation can be performed, 
and the earlier this is done, the better”. 

I wish to Aiank Mr. F. du Toit van Zyl, acting Professor of Surger>’, for per- 
mission to publish the case, and Dr. S. Disler, of the Addington Hospital Durban, 
for the details tjf the case history. 


NATIVE AFRICAN MEDICINE 

In an article on native African medicine (.Pharmaceutical Journal, August 13, 
1949, 163, 128) E. C. Lum states that “modem medicine is slowly overcoming the 
ancient prejudices of the ‘medicine man’ or ‘witch doctor’ in Southern Africa, but 
it will be a long, hard battle, as is evidenced by a recent report from Johannesburg 
to the effect that the self-styled African National Herb Doctors’ Association of 
South Africa is seeldng official status for ‘medicine men’ . . . In general, the native 
considers disease as something from the outside which can be washed off or elimi- 
nated, and the methods used by their ‘doctors’ bear wimess to this idea”. “Medicine 
men” fall into two categories: the “doctor of bones”, and the “witch doctor”. The 
latter uses many herbs, roots and barks, and it is of interest to note that in the treat- 
ment of worms, which are prevalent among the natives. Hibiscus trionum. Aloe 
tenuior, and Rirnies ecklonianus are among the plants employed. 



CURRENT THERAPEUTICS 

XXI.— PROTEIN HYDROLYSATES 

By JOHN BEATTIE, M.D., D.Sc. 

Bernhard Baron Research Projessor, Roy al College of Surgeons, England. 

Hydrolysed protein can be utilized in the body in exactly the same ujpy 
as whole protein. It is prepared either by hydrolysing the protein molecjule 
to amino-acids or small peptides, or by using either acid or a protecJ^Vtic 
enzyme. Acid hydrolysis has the advantage that in the process no orgalnic 
material has to be added to the protein, and consequently hydrolysis ca;n 
be effected easily under sterile conditions. Unfortunate!)', such hydroly'- 
sates cannot be used without adding to them adequate quantities of certain' 
amino-acids which, although present in the protein molecule, have beeri^ 
destroyed by treatment with acid. Enzymic hydrolysates contain all the 
amino-acids present in the parent protein, but they are difficult to prepiare 
without bacterial contamination of the hydrolysate. y 

Hydrolysates may be used as protein substitutes, but they poss/;ss no 
nutritional superiority over whole protein. They may be given hy tfne oral 
route, but their taste and smell are unpleasant and preclude tl^m from 
being swallowed in sufficiently large quantities to be of value. the other 
hand, they can be given by nasal tube passed into either th^ stomach or 
duodenum. If the rate of inflow is controlled so that about j/>o to 200 ml. 
per hour of the hydrolysate solution are passed into the f^duodenum or 
stomach they are tolerated fairly well. It must, however, \hc pointed out 
that there are few clinical conditions in which their use b)ythe oral route is 
justified. Such conditions are: (i) ileostomy, when it ij^^esired to obtain 
adequate absorption in the intestine above the stoma^nd as little residue 
as possible in the discharge from the stoma; (2) deficiency of proteolytic 
enzymes such as might be found in fibrocystic d^ease of the pancreas ; 
and (3) colonic conditions, when it is desirable to re'duce the residue arriving 
in the colon. 

SOLUTIONS AND DOSAGj 

The same general principles apply to hydrolysates as apply to the whole 
protein. The amount of hydrolysate given must be adequate either for 
nitrogenous equilibrium or for positive nitrogen balance. For practical 
purposes i gramme of hydrolysate may be considered equivalent to 1 
gramme of whole protein. Six grammes of glucose will be required for each 
gramme of hydrolysate given, and adequate quantities of vitamins must be 
available. Assuming that the patient weighs 60 kg. (132 lb.) and-it is desired 
to achieve some measure of positive nitrogen balance while the patient is 
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confined to bed, then at least 75 g. of hydrolysate must be given and 450 g. 
of glucose. For oral use, the hydrolysate can be administered in a concen- 
tration of 7.5 g. per 100 ml. of water, and to this solution 5 g. of glucose can 
be added per 100 ml. The hydrolysate required can thus be provided in 
I litre of fluid in which 50 g. of glucose can also be administered; 400 g. 
of glucose have, however, yet to be given, and this should be administered 
in 10 per cent, solution, preferably made up in half-normal saline. This 
solution can be used to carry the necessary vitamins. The solutions required 
are: — 

(i) Hydrolysate solution: 75 g. of hydrolysate powder to i litre of water. 


(2) Glucose solution: 

Glucose 400 g. 

Thiamin (vitamin Bj) 20 mg. 

Riboflavin 20 mg. 

Nicotinic acid 50 mg. 

Ascorbic acid 150 mg. 

Sodium chloride 18 g- 

Water 4 litres 


The solution for the drip-feed is made up by adding the hydrolysate 
solution to the glucose solution and mixing well. One-litre portions are 
measured out into litre or half-litre transfusion flasks, stoppered and kept 
in a refrigerator until required. These solutions should not be kept for 
longer than thirty-six hours. The administration should be carried out as 
for a continuous saline infusion. A drop counter and screw clip are necessary 
to control the rate of inflow, which should not exceed 500 ml. of the mixed 
solution per hour. Some patients cannot tolerate this mixture because of 
its nauseating taste, but this can be minimized somewhat by adding some 
' celer}' flavouring to the mixture. 

Diarrhcea is a not infrequent consequence of hydrolysate feeding. It can 
be abated if not stopped by using the following mixture; — 

(1) Hydrolysate solution: 75 g. to i litre of water. 

(2) Glucose solution: 

Glucose 200 g. 

Vitamins and salt as in previous 
glucose solution 

Water . .^ to 2 litres 

(3) Starch solution: 

Cornflour 220 g. 

Water to 2 litres 

The cornflour is made into a thin paste and gradually diluted with the 
I*' water. The mixture is brought to the boil slowly and kept at boiling point 
for fifteen minutes. It is then allowed to cool. The solutions are mixed and 
measured out into litre bottles. The mixture is used as described above. 
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INTRAVENOUS ADMINISTRATION 
Protein hydrolysates are avaiiabie for intravenous administration. They 
are usually prepared in 5 per cent, concentration in a 5 per cent, glucose 
solution, sterilized and ready for injection. A daily requirement of 75 g. 
of hydrolysate could be met by giving 1.5 litres of hydrolysate solution, 
but the greater part of the hydrolysate administered will be used as a source 
of energy unless more glucose is given. In a ratio of 6 calories from glucose ^ 
to I calorie from protein (as hydrolysate) it would be necessary to give 
450 g. of glucose: 50 g. would be available in the solution of glucose and 
hydrolysate, leaving 400 g. more to be provided. In 5 per cent, solution it 
would be necessary to give an extra 8 litres of fluid. Obviously the infusion 
of 9.5 litres of fluid per twenty-four hours would be impossible. If the 
upper limit of fluid infusion per day be taken as 5 litres, it would be possible 
to provide 250 g. of glucose and 50 g. of hydrolysate in this volume. One 
litre of 5 per cent, hydrolysate in 5 per cent, sterile glucose solution and 
4 litres of sterile 5 per cent, glucose are mixed in a sterile container and 
transferred to five i-litre containers. The containers are stoppered and 
stored in a refrigerator until required. It is not advisable to prepare more 
than that needed for twenty-four hours. 

Administraiion . — Infusion of the hydrolysate-glucose mixture is begun 
slowly into a vein. The point of the infusion needle should lie in a vein 
through which blood is flowing rapidly. Rapid blood flow is ensured by 
keeping the limb warm. After 10 to 15 ml. of fluid are run in over a period 
of five minutes, the infusion is stopped for about five minutes. If no reaction 
is observed a further 50 ml. are infused slowly at the same rate. Signs of 
a reaction are headache, and sense of chill followed by shivering which may, 
in a severe reaction, develop into a rigor, pallor and sweating. A reaction is 
almost invariably due to the presence of pyrogens in the saline. If a reaction 
is absent after the infusion of the 50 ml. portion, the infusion is continued 
at the rate of 250 ml. of the mixture per hour. At this rate the 5 litres of 
fluid can be distributed over 20 hours, thus ensuring maximum utilization 
of the hydrolysate. Too rapid infusion of the mixture may cause headache 
and muscular pain. 

Intravenous hydrolysate infusions are justifiable only when it is impos- 
sible to provide protein or hydrolysate by the oral route. They should not 
be undertaken unless continuous supervision of the patient and of the inflow 
can be given. If they are continued for more than two days, steps must be 
taken to provide vitamins in the quantities set out for oral hydrolysate feed- 
ing (p. 237). These should be added to the glucose solution before the latter is 
sterilized by passing it through a bacterial filter. Pure synthetic preparations 
of these vitamins are available. It must be realized that the infusion of 50 g. 
of hydrolysate and the glucose to supplement it (250 g.) can provide only “ 
1200 calories per day, which will be less than the basal energy requirements 
of an adult. Extra energy may be made available by the rectal administration 
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of glucose solutions, although the amount of glucose absorbed by this route 
may be small. The real difficulty in parenteral feeding is to provide for the 
calorie requirements of the patient. When it becomes possible to add to 
the infusion fluids quantities of emulsified fats which can be utilized and 
will not form emboli, this difficulty will disappear. So far no safe preparation 
has been devised. 

It is obvious that in the treatment of the convalescent patient, protein 
hydrolysates given by vein have no place. They have a value in the pre- 
operative and immediate postoperative phases and in a limited number of 
other clinical conditions. Their use requires considerable care, apart from 
the difficulties inherent in any continuous intravenous infusion. Water and 
salt balance must be watched to ensure that water and salt retention do not 
occur. The urine output should be measured and the volume should be 
within 500 to 600 ml. of the fluid administered. A more accurate control 
can be obtained by estimating the daily chloride intake and output. These 
two values should balance within i gramme. 

PLASMA AS A FOODSTUFF 

Plasma infusions have been used successfully to restore the blood volume 
to normal and to maintain it. They can, how’ever, be used to provide all or 
part of the protein requirements of the body. Before operation, such in- 
fusions can assist materially in reinforcing the protein resen'es and may 
bring about a high positive protein balance. The plasma proteins so pro- 
vided usually do not enter at once into metabolic processes: when they do, 
the rate at which proteins are broken dowm is not accelerated materially. 
They thus differ from the change in metabolism brought about by the 
infusion of protein hydrolysates. These hydrolysates enter at once into 
metabolic processes and accelerate them. The oxygen consumption rises 
and the urinary nitrogen is increased mainly by the increased production of 
urea from the amino-acids in the hydrolysates. This increased metabolic 
activity may be beneficial when there is a depressed metabolism but may be 
harmful wffien the catabolic response is already w'ell established. 

After operation, in the catabolic phase in disease, and after injury, infused 
plasma proteins may be of great value. Because they do not accelerate 
markedly the general level of metabolism as do proteins fed by mouth and 
hydrolysates by vein, they mitigate the drain on the body proteins. As 
plasma can be administered by vein in concentrations higher than normal, 
it is possible to give a high protein intake in a relatively low volume. This 
advantage, however, is to some extent diminished by the need for providing 
carbohydrate to prevent the use of the plasma protein as a source of energy. 
As there is usually no great acceleration of metabolism when plasma pro- 
teins are given by vein, it is possible to obtain a good protein-sparing action 
by less carbohydrate than would be necessary with hydrolysates. The 
following mixtures have been found of value. The first is designed to main- 
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tain a patient in bed in nitrogenous equilibrium or in slight positive nitrogen 
balance before operation. The second aims at a small positive nitrogen 
balance under the same conditions. In the catabolic phase the second mixture 
may be used with advantage. 

Mixture i 

Dried plasma protein 70 g. in 500 ml. of water. 

Glucose 200 g. in 3500 ml. of half-normal saline. 

The protein solution (sterile) is made up and after the protein is in solution the 
sterile glucose solution is added to it. The mixture is then transferred into i -litre 
transfusion flasks and kept in a refrigerator until required. It is not advisable to 
prepare at one time more than that required for twenty-four hours. The solution 
is infused slowly and if possible continuously over the whole twenty-four hour 
period. The rate of infusion should not exceed 300 ml. per minute. 

Mixture 2 

Dried plasma protein 100 g. in 500 ml. of water. 

Glucose 300 g. in 4000 ml. of half-normal saline. 

The mixture is prepared as for mixture i . The rate of infusion should not exceed 
300 ml. per minute. 

The use of plasma-glucose mixtures should not be prolonged beyond 
three days unless the urinary volume and chloride excretion are measured. 
If the urinary volume is within a litre of the volume infused and the daily 
chloride excretion approximates closely to the total chloride in the infusion 
mixture, there is no danger from water retention. When possible the daily 
urinary nitrogen output should also be measured and compared with the 
nitrogen provided in the plasma proteins. The state of the nitrogen balance 
is the only guide to the efficiency of this method of feeding. 

Plasma proteins can be administered by gastric or duodenal tube, but 
human plasma is unnecessary, as dried bovine plasma may be substituted 
and is equally effective. The mixtures suggested for hydrolysate feeding 
by tube may be employed by substituting for the hydrolysate powder in 
them an equal quantity of dried bovine plasma or bovine albumin. These 
mixtures do not possess any nutritional advantage over the solutions of 
natural foodstuffs recommended for tube feeding. They are, however, 
completely fat-free and are tolerated better than hydrolysate solutions. 


PLASMA SUBSTITUTES 

Plasma substitutes were devised to increase and maintain the plasma 
volume until either human blood or plasma could be given or the patient 
could produce plasma protein in quantities sufficient to meet his needs. 
In convalescence their value depends upon their ability to supply the protein 
required in metabolism. Plasma substitutes such as acacia and pectin, being 
complex carbohydrates, are valueless because they contain no protein. 
Animal gelatin in its “degraded” or short molecule form has been used 
successfully as a plasma substitute. Unfortunately, its value as a protein 
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nutrient is poor as it does not contain all the essential amino-acids. It has, 
however, been claimed (Brunschwig et ah, 1943a, b) that daily intravenous 
infusions can bring about a positive nitrogen balance. It is inefficient, for 
a considerable quantity of the infused gelatin may be excreted in the urine. 
Brunschwig and Nichols (1944) estimate this loss at about 60 per cent., 
and Jacobson and Smyth (1944) as high as 80 per cent, within forty-eight 
hours. Pseudo-agglutination and increased sedimentation rate occur after 
gelatin infusions, and a definite anti-thrombin action has been observed 
(Haimo\'ici and Fine, 1945). These disadvantages reduce its value as an 
aliment by the intravenous route. The use of fish gelatin (isinglass) has 
been advocated by the Toronto school (Taylor and Waters, 1941; Taylor 
and Moorhouse, 1943; Pugsley and Farquharson, 1943). They claimed 
a low incidence of febrile reactions and presented some evidence in favour 
of the utilization of the material as a source of body and plasma protein. 
At present it is not possible to evaluate isinglass as a nutrient for intra- 
venous use in convalescence. The use of bovine plasma proteins as aliments 
by intravenous infusion is still experimental. In spite of painstaking wwk, 
Cohn and his collaborators (1942) have not succeeded in freeing bovine 
albumin from antigens. At present therefore it has no place in convalescent 
treatment. 

Intravenous infusions, however, are not the only method of providing 
nutrients. The oral route, when it can be used, is still the most simple, and 
e.\'cept in rare cases protein so administered is absorbed to the extent, of 90 
per cent. It has been suggested already that bovine plasma or albumin may 
c be given by gastric or duodenal tube in solution with glucose or starch. 
It is readily absorbed and enters rapidly into metabolic processes, the 
urinary nitrogen rising within two hours. The low cost of bovine plasma 
(dried) and bovine albumin, compared with that of human plasma (dried) 
is an advantage, but it is still great compared with the equally suitable 
proteins in milk. Solutions of spray-dried skimmed milk are as effective 
nutritionally as dried human or bovine plasma. 
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CONSTIPATION IN INFANCY AND CHILDHOOD 

The term constipation is not infrequently misused to denote infrequency in 
evacuation of the bowels, and in this restricted sense the diagnosis is often wrong. 

The derivation of the word gives its true meaning and the word constipation should 
be used only in reference to the character of the motion when it is condensed, too ( ,«i 
firm and too dry. Fteces in this state is difficult to evacuate and there is usually some ' ^ 
delay, but delay or infrequency of defsecation does not always imply constipation. 

In infancy it is by no means uncommon for an infant to pass only one motion a 
day at an age when the average is two or three. This often causes maternal anxiety, 
which can be dispelled by finding a motion of sufficient size and of normal con- 
sistency. Infrequent bowel action is of no importance if the character of the motion 
is consistently soft, ample, easy of evacuation, of good colour (ranging from the 
scrambled egg of early infancy to light brown). In contrast, the state of constipation 
is present, despite a daily evacuation, when the action is difficult by reason of the 
bowel content being too firm, too dry and too small in bulk. From these facts it 
follows that the diagnosis of constipation can only be made from an inspection of 
the stools. The frequency factor depends upon the vagus activity, and when vago- 
tonia or sympatheticotonia is inherent, defiecation on alternate days only is still 
consistent with health provided the motion is normal in character for the age. 

CAUSES AND PREVENTION 

Few, if any, infants or children do not experience occasional constipation and the 
most common cause is undoubtedly temporary insufficiency of fluid intake, or 
following excessive fluid output which is occasioned by excessive sweating due to 
overheating, pyrexia or oedema, or after dehydration from vomiting, diarrhoia and 
diuresis, with loss of mineral salts and derangement of the osmotic process in the 
bowel. -Hi 

The first essential to correction of any tendency to constipation is the provision 
of an adequate fluid intake, for the normal stool is about 80 per cent, water in early 
years. Water is of much greater importance in childhood than in later life when the 
fluid retention mechanism is fully developed. The daily water requirements per kg. 

(a J lb.) of body weight under ordinary conditions varies with the age : in the neonatal 
period at the third day it is 80 to too ml.; at the tenth day, 125 to 150 ml.; at three 
months, 140 to 160 ml.; at six months, 130 to 155 ml.; at nine months, 125 to 
145 ml.; at one year, izo to 135 ml.; and thereafter the amount decreases to 70 to 
85 ml. by the tenth year. 

IN INFANCY 

After the patency of the alimentary tract has been proved beyond question by the 
passage of meconium and normal stools in the second week, inquiry into the daily 
fluid intake is the first step in the treatment of constipation, and this is especially 
important in dealing with infants fed by artificial methods. Constipation is rare in 
breast-fed infants. Inadequate quantity of milk is the most common cause of 
constipation in infants, and in breast-fed infants test feeds should be made to 
ascertain the total daily intake. Roughly, an infant requires zi oz. (70 ml.) of fluid 
per lb. (0.4s kg.) of body weight daily. If the intake fulfils this requirement the 
error may lie in the amount of carbohydrates in the feed, and the addition of sugar 
is indicated in the form of dextrimaltose, which is less fermentable. Excess of fats 
may also result in constipation, the stools being light in colour, dry and greasy. 

Many cceliacs exhibit constipation. 

In older infants too much milk and delay in introducing solid foods may be the 
error - on the other hand, too great a residue in the diet may be the fault. 
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Pain on evacuation is a deterrent to regular habits. When this results from spasm 
of the sphincter it is best treated by digital dilatation ttvo to three times a day. 
\\’hen pain is a feature, examination for fissure and hamorrhoids is needed. Colic, 
be it noted, may well arise from too frequent resort to cathartics. 

SjTnptomatic constipation in infancy is seen in congenital incomplete obstruction, 
rickets, tabes mesenterica, malnutrition, nephritis, an®mia, and pyrexia, and as 
evidence of irregular training in evacuation of the bowel. 

IX OLDER CHILDKEX 

Constipation in older children is seen chiefly as a result of laziness, over-eating, lack 
of fluids, unsuitable and stodgt' meals, too much milk food, and lack of exercise. 
Discipline will cure most of these cases, along with correction of the diet and the 
addition of water and fruits, such as prunes, figs, dates, apricots, stewed apples, and 
vegetables of the green varieU’. 

Very active youngsters of the sjanpatheticotonic t>pe are often subject to bowel 
stasis. Sweating induced by their abnormal vitalitj- contributes by dehydration. 
Such children may require frequent aperients, but it is advisable to inspect the 
stools before assuming constipation to be present, despite negative days as regards 
evacuation of the bowel. A word is necessary in condemnation of the Victorian 
habit which still prevails of a Friday night purgative which upsets the rhj'thm of 
the bowl often for txro to three days in each week. The habitual use of laxa tires is 
rarely necessaiy and much mischief in nutrition may follow the injudicious and 
intemperate use of suppositories, enemas and aperients. 

Obstipation or intractable constipation, is a useful term to denote those cases in 
which the bowel stasis is excessive. VTien this is a feature, hj-pothjxoidism should 
always be borne in mind. Not a few cretins are missed in diagnosis because the 
other classical features are not very striking to the eye, and in these cases delay in 
treatment with thyroid gland may have permanent ill-results in physical develop- 
ment. It is a wise precaution to suspect hypothyroidism in all cases ■with habitual 
( infrequent bowel action of more than two days. 

Megacolon is the classical example of obstipation when bowel action may occur 
only at inten’als of two and three -weeks. Established cases present no difficulty' in 
diagnosis, but it should be remembered that in many of these the bowel stasis is 
slo-wly developed and early recognition may greatly influence the prognosis. 
Diabetes insipidus has marked constipation as a feature, but this state is extremely 
rare in childhood. 

Congenital abnormalities of the bowel account for certain cases of constipation. 
There may be a daily evacuation of the bowel which is inadequate, and every' ten 
days or so an immense evacuation of the bowel occurs, often unformed and sur- 
prisingly large. Malrotation of the bowel and abnormal bands and kinks result in 
recurrent delay' and obstruction which in marked cases is accompanied by colic, 
and maybe vomiting. Many' mild degrees of these abnormalities pass by unnoted 
for y-ears. 

CONCLUSIOX 

Constipation may be classified into three groups: acquired, symptomatic, and 
congenital; and the measures to be adopted depend upon the cause. Diligent 
inquiries for dietetic errors should be made and correction applied. Simple sugar 
additions and decrease in fats with generous w'ater intake will suffice in most infants. 
Habit formation should never be neglected and it should begin as soon as the idea 
? can be appreciated. If dyspepsia accompanies the constipation, milk of magnesia 
may- be used as a corrective. Drugs, although necessary' at times, should be used 
sparingly, and among those time-honoured ones are grey powder, senna, rhubarb and 
phenolphtlialem. Castor oil on occasions w'hen a good single evacuation is indicated 
IS still much favoured: liquid paraffin being an inert lubricant condones the mischief 
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and is justified in obstipation only. Suppositories and enemas are indieated only as 
occasional measures in acute constipation, and their routine use cannot be too 
strongly condemned. 

Bruce Williamson, m.d., f.r.c.p. 


THE USE AND ABUSE OF AMPHETAMINE 

Amphetamine is the non-proprietary name adopted by the British Pharmacopceia i 
for a synthetic drug chemically related to, and comparable in its pharmacological ' 
action with, ephedrine and adrenaline. In this country it is manufactured by several 
firms and marketed under a variety of proprietary names (table i). The drug is 
obtainable only on the prescription of a registered medical practitioner or the signing 
of the Poisons Register. 

Table i 

Some Proprietary Preparations of Amphetamine Sulphate 

Name of Manufacturer Proprietary Name of Drug 

Allen & Hanburys Ltd., Bethnal Green, E.a. . . Amphetamine sulphate tablets 
British Drug Houses, Ltd., Graham Street, City 

Road, N. I .. .. .. .. .. Tab. amphetamine sulphate 

Burroughs Wellcome & Co., la Red Lion Square, 

W.C.i . . . . . . . . . . . . “Methedrine” (d-N-methy!amphet- 

amine hydrochloride) 

Inhaler 

W. J. Bush & Co., Ltd., Ash Grore, Hackney, 

E.8 “Allodene” 

Damancy & Co., Ltd., Harrow, Middlese.'c . . Dextro-amphetamine sulphate (Tabs. 

D.24) 

Dextro-amphetamine sulphate S mg. 
with phenobarbital gr. i (Tabs. 
D.2S) 

Evans Medical Supplies Ltd., Speke, Liverpool 

19.. .. .. .. .. .. .. Tab. amphetamine sulphate 

Gedeon Richter Ltd., Richter House, N.W.j . . Tab. amphetamine sulphate 
Philip Harris Ltd., 144 Edmund Street, Birming- 
ham 3 . . . . . . . . . . . . Tab. amphetamine sulphate 

Tab. dextro-amphetamine sulphate 

C. J. Hewlett & Son Ltd., 35-43 Charlotte Road, 

E.C.2 . . . . . . . . . . . . Tab. amphetamine sulphate 

Mathews & Wilson Ltd., 6-8 Cole .Street, S.E.i Amphetamine tablets 
Medo-Chemicals Ltd., 178 Pentonville Road, N.i “Ainphamed”: amphetamine sulphate 
Menley & James Ltd., 123 Coldharbour Lane, 

S.E.5 . . . . . . . . . . . . “Benzedrine” tablets (racemic am- 

phetamine sulphate) 

“Benzedrine” ampoules 
“Benzedrine” inhaler 
“Dexedrine” tablets (dextro-amphet- 
amine) 

“De-xedrine” ampoules 

United Chemists Assoc., Ltd. (Ucal), Ucal 

Works, Cheltenham Spa . . . . , . Tab. amphetamine sulphate N.F. 

Ward Blenkinsop & Co., Ltd., 6 Henrietta Place, 

W.i . . . . . . . . . - - ■ Amphetamine sulphate tablets 

Dextro-amphetamine sulphate tablets 

Wright Layman & Umney Ltd., 44-‘;o Southwark 

Street, S.E.I .. .. .. .. .. Tab. amphetamine sulphate 


Amphetamine has been employed on a large scale over a number of years and it 
is now possible to present accepted views on its value in a number of conditions. 
The first clinical report on its use was in the treatment of narcolepsy (1935), but it 
did not achieve popular recognition until the recent war when it was widely used 
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for abolishing fatigue during periods of temporary stress (“pep pills”). Its principal 
actions are stimulation of mental actitdty and abolition of physical fatigue. When 
applied locally, especially in the nose, it produces local vasoconstriction. Other 
effects,'such as relaxation of the musculature of the alimentary tract, are less pro- 
nounced and are of little therapeutic value. 

SIDE-EFFECTS 

Amphetamine must now be accepted as a most valuable addition to modern thera- 
peutics and, although its indiscriminate use should be discouraged, it is recognized 
as having a wide margin of safety with few toxic effects and little fear of addiction, 
provided reasonable care and supervision are exercised. Undesirable reactions may 
include restlessness, insomnia, palpitations, tachycardia, sweating, disturbed bowel 
action, mydriasis, diuresis, drj'ness of the mouth, and transient slight elevation of 
the blood pressure. These reactions, however, are uncommon and, although un- 
pleasant, are never serious and are unlikely to occur unless given to a patient with 
anxiety symptoms. People of pyknic build appear to tolerate the drug better than 
the asthenic. More serious and even fatal reactions, such as aplastic anasmia, coma, 
and severe circulatory disturbance, have been described as exceptional occurrences, 
but in most of the published cases doubt has been expressed whether it was the 
amphetamine or some other factor which determined their onset. In the initial 
stages of treatment it is sometimes desirable to prescribe phenobarbitone at night to 
allay nocturnal restlessness and insomnia, and for the same reason amphetamine 
should not be taken orally later than midday, although in some conditions it may be 
necessarj’ to administer the last dose at about 4 p.m. 

CLINICAL USES AND DOSAGE 

When prescribed in tablet form the average dose recommended is 10 mg. to 20 mg. 
daily, taken in two doses, one on waking and the other at i3 noon, but exact dosage 
and administration will varj- with the individual and the nature of the condition 
treated. It is advisable to begin treatment with 2.5 mg. (half a tablet) to test for in- 
tolerance. The effects of oral administration are usually apparent in thirty minutes to 
three hours, the length of action ranging from three to nine hours. In normal subjects 
10 mg. to 20 mg. of amphetamine taken orally increases mental alertness, speeds the 
flow of thought, promotes loquacity, stimulates muscular activity and diminishes 
fatigue. These properties determined its employment as “pep pills” in periods of 
stress to delay the need for sleep and meet the emergency of extreme fatigue, and it 
achieved a high reputation in the Armed Forces and Merchant Navy during the 
recent war. In the stress and strain of modem life it has much to commend its 
occasional use. It has been advocated for medical men roused from sleep to deal 
with a difficult situation, as it will promote mental alertness and ward off physical 
fatigue when most needed, to the advantage of all concerned. To meet such an 
emergency the dose recommended is 5 mg. or 10 mg. but it should not be repeated in 
less than eight hours, and not more than three such .doses should be taken in the 
ttventy-four hours. It must be appreciated that amphetamine does not abolish the 
need for sleep but only postpones it, and loss of sleep should be made good later. 

The stimulating effect of amphetamine on psychic activity has earned for it a 
high reputation in the symptomatic control of several disorders of the central nervous 
system. In narcolepsy it may be regarded as a specific, and in this disease large doses 
may be required, e.g. zc to 60 mg. daily, for lengthy periods and possibly for the 
remainder of the patient’s life. It is of value in epilepsy in inhibiting the depressant 
and soporific effects of anticonvulsant drugs, particularly the hebetude of pheno- 
barbitone, without impairing the control of the fits. It is of particular value in 
alleviating depression in ynild depressive states, whether endogenous in origin or 
following on influenza and similar infections, or occurring in association with the 
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menopause, troublesome dysmenorrhoea, or senility. It is probably best known for 
its beneficial action in these disorders. It is not wise to prescribe it in cases of severe 
depression, in the presence of paranoid symptoms, or when marked anxiety features, 
extreme restlessness, or insomnia are present. Good reports have followed its use in 
lessening the depression, physical fatigue and oculogyral crises in postencephalitic 
Parkinsonism, and it is regarded as a useful therapeutic adjunct to the antispasmodic 
drugs usually employed in this disorder. Unfortunately, it has little beneficial effect 
when the cause of the Parkinsonian state is arteriosclerosis. Amphetamine is ver\' 
effective in the control and treatment of chronic alcoholism, with the exception of 
alcoholic psychosis, whilst it is claimed that a single dose of 5 mg. or 10 mg. is 
efficacious in abolishing the “hang-over” symptoms of alcoholic over-indulgence. It 
has been employed successfully in the control of morphine and nicotine addiction, 
but such cases are likely to become addicted to the new drug. Good results have 
followed its use in some cases of nocturnal enuresis associated with heavy sleep, in 
which event the drug must be taken at bedtime, and also in the control of certain 
behaviour disorders of childhood. Success has been reported in lessening the 
symptoms of migraine. 

Amphetamine has earned popular renown in the control of obesity. Undoubtedly 
it is of great value provided it is realized that the drug is only an adjunct to strict 
dieting. By lessening the appetite it encourages the obese patient to learn new 
dietary habits, which often remain even when the drug has been discontinued. It 
renders his lot more tolerable by alleviating depression, abolishing fatigue and 
promoting a sense of well being, whilst the resulting increased muscular activity 
encourages him to lead a more active and healthy life. Amphetamine alone does not 
produce any appreciable loss of weight. In such cases the recommended dose is 
5 mg. taken before brealtfast, repeated at 1 1 a.m. and again at 4 p.m., but occasionally 
10 mg. may be permitted. 

Finally, in the form of the inhaler, its local vasoconstrictor effect may be utilized 
in the symptomatic treatment of rhinitis and sinusitis, but unfortunately it is of no 
value in the control of allergic states such as hay fever and spasmodic asthma. 

CONTRAINDICATIONS 

The use of amphetamine is contraindicated in hypertension, coronary artery disease, 
manic excitement, and in the presence of known idiosyncrasy to the drug or to 
ephedrine. It should be employed with caution in the presence of vasomotor 
instability, insomnia, anorexia and loss of weight, and anxiety’ states. 

Leonard Howells, m.d., f.r.c.p. 

CARDIOSPASM 

The muscular ring encircling the lower end of the oesophagus, commonly known 
as the cardiac sphincter, is actually little more than a slight thickening of the 
oesophageal musculature; the ring is normally in a state of tonic contraction but 
relaxes with the approach of’each peristaltic wave, so as to permit the passage of 
food into the stomach. The vagus neiv'e supply appears to exert an inhibitory 
influence, and section of the vagus nerve fibres causes spastic contraction of the 
lower end of the oesophagus; sympathetic nerve fibres supplying the “sphincter” 
appear to be predominantly excitatory. Failure of the cardiac sphincter to relax 
after deglutition results in dysphagia, and in time gives rise to dilatation of the 
lower portion of the oesophagus. This condition, often termed “cardiospasm”, is 
better defined as achalasia of the cardiac sphincter. 

diagnosis 

The presenting symptom is invariably a complaint of food “sticking” behind the 
sternum, associated with retrosternal discomfort. Relief is afforded by bringing 



j the greater part of what has been eaten, and the patient soon learns to do this 
)!untarily, in much the same way as a young infant regurgitates. The condition 
Idom gives rise to pain and nausea, and true vomiting does not occur. In the 
ajorit>- of cases the onset is insidious, and the historj' is of periodic bouts of 
scomfort and regurgitation. The attacks, at first transient, recur with increasing 
equency and their duration gradually increases until the symptoms become 
jrsistent. By this time, loss of tveight is apparent, and considerable quantities of 
agnant food mixed with mucoid saliva are regurgitated. Regurgitation occurs 
articularly at night, shortly after retiring to bed, and although the patient may 
implain of the unpleasant taste of the regurgitated food it never tastes acid, and 
\ere is no associated “heartburn”. 

The history and description of s>'mptoms are, in most cases, clearly indicative 
F obstruction at the lower end of the cesophagus. The clinician’s task is primarily 
> decide the cause of the obstruction. In long-standing cases, the duration of 
miptoms will indicate achalasia rather than neoplasm. Absence of pain and heart- 
urn also favour achalasia rather than neoplasm or cesophageal peptic ulcer, but 
re age of the patient is of little help in establishing the diagnosis ; during the past 
ear I have seen carcinoma of the cesophagus in ttvo young men aged ttventy-eight 
nd thirt>'-four years, and oesophageal peptic ulcer in a child of twenty months. In the 
bsence of a long history of recurrent attacks it is therefore essential to complete a 
arium skiagram, and in some cases oesophagoscopy may be necessary too. Before 
ither of these investigations, the cesophagus should be emptied through a wide-bore 
ubber tube : the quantity of food and mucus withdrawn is often from i to a pints in 
sng-standing cases of cardiospasm, whereas the volume of residue is considerably 
5SS when there is an obstruction due to neoplasm or spasm associated with peptic 
leer or oesophagitis. The presence of blood in the material aspirated is, of course, 
clear indication of neoplasm or ulceration. 

X-ray examimtiem of the cesophagus should be made with a semi-thick barium 
laste ; the tj^pical picture is of a grossly dilated oesophagus with a regular outline, 
larrowing suddenly to end at the cardiac sphincter. There may be slight irregularity 
n the outline of the cardia, but as each additional mouthful of meal is swallowed, 
he cardia relaxes sufficiently to admit a thin trickle of barium. It is often possible to 
jroduce complete relaxation of the cardia by giving the patient an antispasmodic 
luring the screening; inhalations of octyl nitrite are more effective than amyl 
litrite, but in some cases it may be necessary to give other stronger preparations 
i.o to 1.5 ml. of a 10 per cent, solution of tetraethyl ammonium bromide, intra- 
renously). These measures n-ill, of course, produce relaxation in cases of spasm 
Jue to ulceration of the oesophagus, and it may then be possible to see the outline 
the ulcer crater. If cardiospasm is secondary to carcinoma of the cesophagus or to 
secondary involvement of para-oesophageal glands, it is impossible to produce com- 
plete relaxation of the cardiac sphincter, and the outline of the lower end of the 
Esophagus remains persistently irregular. In some cases it may prove difficult to 
decide whether an ulcer is benign or malignant, in spite of carefbl screening, and 
such cases should be referred for oesophagoscopy. This investigation may also help 
to establish the diagnosis when extrinsic tumour is suspected (Ij-mphatic glands and 
aneurysm being the most likely cause), and in some cases of cicatricial stricture and 
Esophagitis. 


TREATMENT 

If treatment is to be successful, it is essential to obtain the patient’s full cooperation, 
and when dealing with intelligent patients it is as well to explain briefly what 
achalasia is and to reassure the patient, once cancer has been excluded. Anti- 
spasmodic drugs alone are quite useless as a therapeutic measure, but they do form 
a useful adjunct to treatment by passing mercury bougies. The bougies used. 
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Hurst’s tubes, are fairly thick-walled rubber tubes, sealed at each end and half 
filled with mercury; the weight of the column of mercury forces the cardiac sphincter 
open. It is advisable to start with a small bougie, 24 gauge, which should be lubri- 
cated with glycerin or liquid paraffin. When passing a bougie for the first time, it is 
better to pass it with the patient behind the X-ray screen, so that the position of the 
tube can be checked radiologically by administration of sips of the barium paste. 
Once the patient has mastered the art of swallowing a bougie, he is soon able to tell 
when the tube has passed through the cardiac sphincter. The bougie should be 
passed before each meal and kept in position for fifteen to twenty minutes. Many 
patients find that an octyl nitrite inhaler or a trinitrin tablet administered just before 
the bougie is swallowed makes the procedure somewhat easier. The size of the bougie 
used should be increased by working up to a 30 or 34 gauge. 

When the bougie has been passed regularly for two or three months it is often 
possible to reduce the frequency of this procedure to nvice daily, preferably in the 
evening and on rising in the morning, and later to once daily, and then even weekly. 
During the initial stages of treatment, diet should be semi-solid, and food must, of 
course, be thoroughly masticated. The Sippy diet is seldom necessary except if there 
is oesophagitis as a result of prolonged stagnation of food in the lower oesophagus. 
Phenobarbitone may be used in the initial stages of treatment for nervous or 
apprehensive patients, but should not be continued once the patient is practised in 
the art of passing a bougie. 

R. Gwyn Evans, m.b.e., m.d., m.u.c.p. 


NOTES AND QUERIES 


Postponement of Menstrual Bleeding 

Query. — 1 should be obliged if you could give 
me information on the following problem: How 
best can the normal menstrual cycle be post- 
poned for a few days in a normal healthy 
married woman, and what measures can be 
taken to procure this effect? Is it possible to 
obtain postponement by a method of treatment 
which can be given in the luteal, i.e. post- 
ovulatory, phase?, and if so, which drugs should 
be taken, and can they be administered by 
mouth? I am often questioned on this subject 
by Sendee personnel going on leave. 

Reply. — ^T he normal menstrual cycle may be 
interfered with in the following ways : 

(1) Large doses of cestrogen given as early as 
possible in the cycle will induce an oestrogen 
withdrawal bleeding within three or four days 
of discontinuing administration. For instance, 
3 mg. of stilbcEStrol given daily by mouth, be- 
ginning on the first to about the fifth day of the 
cycle will inhibit ovulation and produce a 
withdrawal bleeding three or four days after 
a ten to fourteen day course of treatment. This 
withdrawal bleeding, in the absence of further 
endocrine therapy, should be followed by 
normal cycles. 

(2) After about the fifth day of the cycle, and 
certainly after the tenth day, it is not easy to 
influence the normal course of events, (a) Large 
doses of androgen, e.g. 5 ° of methyl testo- 


sterone daily, given until the day to which it 
is desired to postpone bleeding may produce the 
desired effect, but androgens have a marked 
individual variation in effectiveness, and one 
could not guarantee that they would achieve the ' 
result aimed at, especially if they were admini- 
stered during the luteal phase of the cycle, (b) 
Very large doses of chorionic gonadotrophin, 
provided they are administered early in the 
luteal phase, might prolong this phase. They 
would have to be given intramuscularly in 
doses of, say, 5000 I.U. every second day until 
after the time at which it was desired to post- 
pone bleeding. 

Thus it is not at all easy to change the pattern 
of any particular normal, ov'ulatory, menstrual 
cycle unless there is an opportunity of doing so 
at the very beginning of the cycle. 

Peter Bishop, d.m. 

Impotence and Diabetes 

Query. — A male patient, aged thirty-four years, 
a diabetic on insulin for seven years, now com- 
plains of impotence for nine months accom- 
panied by frequent attacks of testicular pains 
with very slight tenderness of the testicles. The^ 
pains have disappeared now that the impotence * 
has asserted itself. Further, the patient gives a 
history of persistent masturbation dating back 
to puberty. Matrimonial life is happy, with two 
children. Previous to the diabetic state being 
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ecognized the patient often had bouts of acute 
-•ongestion of the liver, usually brought on by 
Eetarv’ indiscretions, such as consumption of 
;ggs, fats, rhubarb, cucumber, ice cream, and 
ivony causing digestive upset. Since the 
diabetic state has become controlled, these foods 
no longer produce “liver" sj-mptoms. There is 
also a past history of migraine. One interesting 
point is the fact that there was a marked degree 
of impotence during the few days' duration of 
the congested liver attacks. The patient appears 
to be psychologically normal. Opinions obtained 
as to treatment are varied, such as the use of 
testosterone, antuitrin S, and psychiatry. If an 
• endocrinological investigation be indicated, what 
tests might be necessary? 

Reply. — This patient has had diabetes mellitus 
for seven years, and it is presumed that the 
condition is under adequate control. It is there- 
fore unlikely that his impotence is due to it, 
although it is well recognized that diabetes can 
be a cause, and stabilization does not always 
lead to an increase in potenc}'. Once stabilization 
has been achieved, however, it is probable that 
impotence developing later is unconnected with 
the diabetes. There is some evidence of this in 
this case, in that he suffered from impotence 
during his "liver attacks” before the onset of his 
diabetes. The large majoritj- of cases with im- 
potence owe their sjTnptoms to psychological 
causes. This patient is said to be psychologically 
, normal, but nevertheless gives a history of 
> ' persistent masturbation, and is a migrainous 
subject, both of which can be regarded as in 
part neurotic manifestations. Also the liver 
attacks may well be related to his impotence by 
blunting psychological stimulation during a 
temporarj' depression of his general health. 

It is possible that some atrophy of the 
testicles is developing, in which case testosterone 
therapy might prove useful, and it is suggested 
that injections of the propionate (25 to 50 
mg. three times a week) be used as a thera- 
peutic trial, and if successful, implantation of six 
100 mg. tablets under the skin is carried out. 
This should prove effective for about six 
months, and testosterone will have no effect, 
good or bad, on his carbohydrate metabolism. 

Endocrine investigations would probably not 
add much to the understanding of the case, but 
of them, testicular biopsy would be most likely 
to be informative. If it showed any abnormalitj- 
the estimation of the urinaiy follicular stimu- 
lating hormone and the 17-ketosteroids might 
* help in deciding whether the defect was 
primarily pituitary or gonadal in origin. In 
brief, it is thought that this man’s impotence is 
probably unconnected with his diabetes and is 
due to psychological rather than to physical 


causes. It is suggested that testosterone be given 
a therapeutic trial and that this constitutes the 
only necessary investigation. If it proves in- 
effective, psychotherapy could be considered, 
but an enlightened discussion with the general 
practitioner should be given prioriri- over a more 
highly specialized approach. 

John S. Rich.vrdson, .m.v.o., aM.d., f.r.c.p. 

Adminlstrdtion of Vitamms to Members 
of Police Force 

Query. — Could you tell me whether there is 
justification for advising the routine administra- 
tion of vitamins A and D to members of a Police 
Force as a prophylactic measure to increase 
vitalitv' and resistance to infection? For some 
years one capsule of a proprietary preparation 
has been issued in this area as a routine. 

Reply. — Considerable work has been done upon 
this problem (e.g. Bransby, Hunter, Magee and 
Milligan, British Medical Journal, 1944, i, 447; 
1946, i, 193)- In the experiments described in 
these articles 214 adult men and about 4000 
children were fed vitamins in capsule form con- 
taining the adult daily requirements of vitamin 
A, thiamin, niacin, riboflavin, ascorbic acid, 
and calciferol for from six to twelve months. 
Tests showed that the extra vitamins had no 
discernible effects on health, incidence of ill- 
ness, rate of growth of children, phi-sical effi- 
ciency, endurance, or industrial output. It was 
therefore reasonable to conclude from these 
findings that the national diet at that time 
(1941-44) contained a sufficiency of these vita- 
mins at any rate for school children, and for a 
group of industrial workers, whose employ- 
ment was extremely strenuous and exhausting. 
The diet has not altered in recent years in any 
way likely to affect these conclusions. 

A study carried out by the Ministrj' of Health 
on members of the Metropolitan Police Force 
in 1948 suggests that the conclusions in regard 
to industrial workers applies equally to this 
body of men. 

W. T. C. Berry, m.b. 

Doctor Dover 

Dr. Sug.vrb vvrites: “I was very interested 
in the article on "Diaphoretics”, by Professor 
K. Douglas Wilkinson, in the April issue of 
The Practitioner (p.336). I have been suffi- 
ciently long in general practice to have used, 
and still use, some of the preparations men- 
tioned. I refer in particular to Dover’s powder. 
In this connexion may I draw your readers’ 
attention to the interesting historical article in 
Country Life, April 8, 1949, entitled “The 
Daring Doctor Dover”, by .Av-toun Ellis. When 
the ship called “The Duke”, of which Dr. Dover 
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Hurst’s tubes, are fairly thick-walled rubber tubes, scaled at each end and half 
filled with mercury; the weight of the column of mercury forces the cardiac sphincter 
open. It is advisable to start with a small bougie, 24 gauge, which should be lubri- 
cated with glycerin or liquid paraffin. When passing a bougie for the first time, it is 
better to pass it with the patient behind the X-ray screen, so that the position of the 
tube can be checked radiologically by administration of sips of the barium paste. 
Once the patient has mastered the art of swallowing a bougie, he is soon able to tell 
when the tube has passed through the cardiac sphincter. The bougie should be 
passed before each meal and kept in position for fifteen to twenty minutes. Many 
patients find that an octyl nitrite inhaler or a trinitrin tablet administered just before 
the bougie is swallowed makes the procedure somewhat easier. The size of the bougie 
used should be increased by working up to a 30 or 34 gauge. 

When the bougie has been passed regularly for two or three months it is often 
possible to reduce the frequency of this procedure to twice daily, preferably in the 
evening and on rising in the morning, and later to once daily, and then even weekly. 
During the initial stages of treatment, diet should be semi-solid, and food must, of 
course, be thoroughly masticated. The Sippy diet is seldom necessary except if there 
is oesophagitis as a result of prolonged stagnation of food in the lower oesophagus. 
Phenobarbitone may be used in the initial stages of treatment for nervous or 
apprehensive patients, but should not be continued once the patient is practised in 
the art of passing a bougie. 

R. Gwyn Evans, m.b.e., m.d., M.n.c.p. 


NOTES AND QUERIES 


Postponement of Menstrual Bleeding 

Query. — I should be obliged if you could give 
me information on the following problem; How 
best can the normal menstrual cycle be post- 
poned for a few days in a normal healthy 
married woman, and what measures can be 
taken to procure this effect? Is it possible to 
obtain postponement by a method of treatment 
which can be given in the luteal, i.e. post- 
ovulatory, phase?, and if so, which drugs should 
be taken, and can they be administered by 
mouth? I am often questioned on this subject 
by Sendee personnel going on leave. 


Reply. — ^The normal menstrual cycle may be 
interfered with in the following way s : 

(i) Large doses of oestrogen given as early as 
possible in the cycle will induce an oestrogen 
withdrawal bleeding within three or four days 
of discontinuing administration. For instance, 
3 mg. of stilboestrol given daily by mouth, be- 
ginning on the first to about the fifth day of the 
cycle will inhibit ovulation and produce a 
withdrawal bleeding three or four days after 
a ten to fourteen day course of treatment. This 
withdrawal bleeding, in the absence of further 
endocrine therapy, should be followed by 


normal cycles. 

(z) After about the fifth day of the cycle, and 
certainly after the tenth day, it is not easy to 
influence the normal course of events, (a) Large 
doses of androgen, e.g. 5 ° mg. of methyl testo- 


sterone daily, given until the day to which it 
is desired to postpone bleeding may produce the 
desired effect, but androgens have a marked 
individual variation in effectiveness, and one 
could not guarantee that they would achieve the 
result aimed at, especially if they were admini- 
stered during the luteal phase of the cycle, (b) 
Very large doses of chorionic gonadotrophin, 
provided they are administered early in the 
luteal phase, might prolong this phase. They 
would have to be given intramuscularly in 
doses of, say, 5000 I.U. every second day until 
after the time at which it was desired to post- 
pone bleeding. 

Thus it is not at all easy to change the pattern 
of any particular normal, ovulatorj', menstrual 
cycle unless there is an opportunity of doing so 
at the very' beginning of the cycle. 

Peter Bishop, d..m. 

Impotence and Diabetes 
Query. — A male patient, aged thirty-four years, 
n diabetic on insulin for seven years, now com- 
plains of impotence for nine months accom- 
panied by frequent attacks of testicular pains 
with very slight tenderness of the testicles. The 
pains have disappeared now that the impotence v 
has asserted itself. Further, the patient gives a 
history of persistent masturbation dating back 
to puberty. Matrimonial life is happy, with two 
children. Previous to the diabetic state being 
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0/ Clinical Pathology, April 1949, 19, 372 )- 
The bis salt was used in dosage of o.i mg. per 
kg. of body weight, i mg. of the dry salt being 
dissolved in 1 ml. of normal saline. The total 
volume injected varied from 5 to 10 ml., and 
the injection was made intrav'enously. Four 
daily injections constituted a course of treat- 
ment. Thirteen of the patients were X-ray- 
* resistant, and of these, tivo showed no impror'e- 
ment with nitrogen mustard, three showed 
minimal improvement, five had remissions for 
less than six weeks, and three had remissions 
for more than six weeks. Of the 14 patients 
.who were still X-ray sensitive, four showed 

■ minimal improvement, five had remissions of 

■ less than six weeks’ duration, and five had 
, remissions of more than six weeks. The remain- 
ing x6 patients had no X-ray treatment, and of 
these, three showed minimal improvement, 
four had remissions for less than six weeks and 
nine had remissions for more than six weeks. 
In three cases treatment had to be stopped 
because of severe and sudden depression of one 
or more blood elements. The most striking 
clinical response to treatment was decrease in 
the size of superficial glands. The spleen de- 
creased in size in most cases, pain was usually 
relieved and fever reduced. It is concluded 
that in the treatment of Hodgkin’s disease 
■ nitrogen mustard is indicated; (i) when the 
lesions are generalized; (z) when the condition 
is X-ray resistant; (3) in the presence of 
generalized simptoms, e.g. fever and itching. 

' It is emphasized that this is a form of treatment 
which should only be given in hospital. 




Bismuth and Goitre 

According to Manuel Villaverde {Journal of 
Clinical Endocrinology, May 1949, 9, 462), bis- 
muth salts are of value in the treatment of 
simple goitre, by causing a reduction in the 
size of the gland. They have no effect upon the 
function of the gland and are therefore of no 
value in the treatment of thj-rotoxicosis. In two 
out of three cases of hyperthyroidism controlled 
by thiouracil, however, the subsequent admini- 
stration of bismuth salts was followed by a re- 
duction to normal in the size of the gland. In 
the third case there was no effect. The two 
salts of bismuth that were used were the sub- 
salicylate (0.13 g. of bismuth per ml.) and the 
heptadiencarbonate (0.045 g. of bismuth per 
ml.). Both were given intramuscularly: the sub- 
salicylate in doses of i ml. weekly or o.S ml. 
trvice weekly, and the heptadiencarbonate in 
doses of 0.5 ml. trvice weekly, to a total of 20 
injections. After an interval of two to four weeks 
a second series of 20 injections was given if 
necessary, and in a few cases this was followed 
after a similar interval by a third series of in- 


jections. The results were as follows: of ten 
patients with diffuse simple goitre, five showed 
"great improvement”, two showed "slight im- 
provement”, and there was no response in 
three patients. Of six cases of nodular goitre, 
three showed “great improvement”, one showed 
slight improvement and two failed to improve. 
In the majority of patients two series of in- 
jections were required. Two patients had three 
series of injections and both showed “great 
improvement”. 


Comparison of the Newer Antibiotics 
in Peritonitis 

G. H. Yeager, C. H. Ingr.am and W. A. 
Holbrook {Annals of Surgery, June 1949, 129, 
797) record the results of a comparative trial 
of streptomycin, aureomycin and Chloro- 
mycetin in experimental peritonitis, and also in 
four clinical cases. For the e.xperimental in- 
vestigation, peritonitis was produced in adult 
dogs by ligating the appendix and crushing the 
distal end. Ten animals were used as controls : 
the recovery rate in this group was only zo per 
cent. Ten were treated with streptomycin: 
starting twenty-four hours after operation, 75 
mg. were administered intramuscularly, six- 
hourly, for eight days: the recover}’ rate was 
60 per cent. Ten dogs received aureomycin, 
starting twent}’-four hours after operation with 
too mg. by mouth, four times daily, for eight 
days: the recovery' rate was 90 per cent. One 
further dog was treated with Chloromycetin and 
recovered; a further series is to be treated with 
this drug. In the four clinical cases the infecting 
organism was Escherichia eoli. In one case of 
infection of the urinary' tract followed by 
generalized peritonitis the patient was first 
given streptomycin, 250,000 imits three-hourly, 
but failed to improve. He was then given sul- 
phadiazine, 3 g. intravenously daily, and 
aureomycin, 300 mg. intramuscularly every six 
hours. After five days, sulphadiazine was dis- 
continued and aureomycin continued alone. 
Before the institution of aureomycin therapy 
the patient had been comatose, but within 
twenty-four hours he showed marked response 
to the drug. Aureomycin was discontinued on 
the twelfth day; Proteus vulgaris was cultured 
from the abdominal wound. Several days later 
the discharge from the wound increased and 
Escherichia coli was again cultured. Aureo- 
mycin was resumed with immediate improve- 
ment. The patient was discharged on the 
thirtieth hospital day, twenty-five days after the 
institution of aureomycin therapy. Of the other 
three cases, one was an infection of the urinary 
tract and peritonitis, and two were gangrenous 
appendices followed by peritonitis. All re- 
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was second captain, reached Juan Fernandez, 
an island which they believed to be uninhabited, 
the sailors were quartered in a church but were 
unable to sleep owing to the “appalling stench”. 
None of them knew that the dreaded bubonic 
plague had stricken the nearby city of Guaya- 
quil in Ecuador, and the noxious smell arose from 
the fact that many victims had just been buried. 
Within two days of putting out to sea, i8o of 
the crew went down with the disease. Dr. 


Dover’s treatment was leeching and the admini- 
stration of copious doses of sulphuric acid. 
“Miraculously only eight of the crew died”. It 
is said that this treatment was patterned on that 
of the famous Dr. Sydenham, from whom Dr. 
Dover had received his early training in London, 
w’here later he became his assistant and was 
cured by him of smallpox, being made to “take , 
twelve bottles of small beer, acidulated with 
spirits of vitriol, every twentj'-four hours”. 


PRACTICAL NOTES 


Diethylstilbd’strol in Mumps Orchitis 

The use of diethylstilbcestrol as a prophylactic 
and also as a therapeutic measure in mumps 
orchitis is recorded by A. L. Hojme, J. H. 
Diamond and J. R. Christian (Journal of the 
American Medical Association, June 25, 1949, 
140, 662). Thirty-nine adult male patients were 
admitted to hospital with mumps; of these 
nineteen had orchitis of varying degrees of 
severity. The 19 patients with orchitis were 
given diethylstilbcestrol immediately on ad- 
mission, in dosage of 5 mg., followed by $ mg. 
every morning until the orchitis subsided. A 
lower dosage was used in the milder cases. The 
response in some cases was dramatic: decrease 
in pain and tenderness and a lessening of the 
patient’s general toxicity occurred within 
twenty-four hours. In each case response was 
good and there was uneventful recovery. The 
average duration of treatment was 4.73 days, 
and of hospitalization 5.98 days. The 20 
patients admitted without orchitis were given 
diethylstilbcestrol as a prophylactic: i mg. on 
admission and each morning until the parotitis 
subsided. Of the 20 patients, 13 were treated 
with this dosage: 3 developed unilateral 
orchitis. The dosage was then increased to 2 mg., 
and the remaining 7 patients were treated by 
this method: none developed orchitis. In con- 
clusion it is stated: “The simplicity of oral 
administration and the lack of toxic effects, to- 
gether with the dramatic clinical results, make 
diethylstilbffistrol the treatment of choice as a 
prophylactic and also as a therapeutic agent for 
mumps orchitis”. 

Contact Lenses 

An analysis of the answers to a questionnaire 
submitted to 87s wearers of contact lenses is 
given by A. G. Cross {British Journal of Ophthal- 
mology, July 1949, 33 . 42 t)- In more than half 
the cases contact lenses were employed tor 
myopia, especially in young patients; other 
conditions were mustard-gas keratitis, kerato- 
conus and aphakia. The largest age-group was 


twenty to thirty years; few contact lenses were 
ordered under the age of eighteen or over sixty. 
The tolerance figures show that 33 per cent, 
had given up wearing their lenses; the highest 
figure for those who persisted with the contact 
lenses was in the age-group over fifty, which 
included a number of males with mustard-gas 
keratitis. About one-third of the 875 patients 
could wear their lenses for eight hours or more; 
only 16 per cent, could wear them for less than 
four hours. The over fifty age-group again 
showed the highest figure for those wearing 
contact lenses for eight hours or more. Fewer 
patients with keratoconus and myopia had given 
up wearing their lenses than those who were 
purely myopic; but the percentage of aphakic 
patients still wearing their contact lenses was 
even lower than for the myopes. Of the total 
continuing to use contact lenses, 39 per cent. ' 
put them into the eye dry; of those who used 
fluid, 73 per cent, used normal saline; the re- 
mainder used 2 or zi per cent, sodium bicar- 
bonate solution, cold or warm water, distilled 
water, boric acid solution, “optrex”, buffer solu- 
tions, and a few, saliva. Reasons for removing 
the contact lenses included: (i) veiling, blurring, 
fading vision or mist aropnd lights, 39 per cent. ; 
(2) pain, irritation, smarting, discomfort and 
watering, 30 per cent. ; {3) cleaning, removing 
eyelashes, and renewing lotion, 18 per cent. 
Only about zo per cent, of the entire group 
wearing contact lenses did not suffer at times 
from bubbles; these were not found to be a 
hindrance, and veiling appeared to be less 
marked when a bubble was present. It is stated: 
“Men have defaulted more frequently than 
women, possibly because of the greater deter- 
mination of the latter to succeed for cosmetic 
reasons”. 

Nitrogen Mustard in the Treatment •<}( 
of Hodgkin's Disease 

The results of the use of nitrogen mustard in 
43 patients with Hodgkin’s disease are reported 
by L. A. Erf and R. D. Bauer {American Journal 
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i each month for serological tests and phs’sical 
j examination. Serological tests were also carried 
! out on mother and child at deliver}', and there- 
i after monthly for si.x months, then every two 
i or three months. There were four foetal deaths, 

: two probably due to syphilis. Six patients went 
; into premature labour during the course of 
i penicillin therapy, and trvo of these children 
j» were bom with congenital syphilis. One patient 
j had a serological relapse before delivery and 
1 gave birth to a syphilitic child. Thirty-two 
j children bom of the women in the series are 
s living and non-syphilitic. Relapse of the 
; syphilitic condition occurred in five of the 
I thirty-nine mothers. 

j 

j Papaverine in the Treatment of 
j Pruritus 

I L. Rouques {Presse Medicate, July 16, 1949, 

I S 7 i 67*) discusses the use of papaverine in the 
j treatment of pruritus by R. N. Corti and C. F. 
! Guillot (La Prema Medica Argentina, 1949, 
! 3 ^. SS3). These authors treated a series of 
! fifteen cases: three of senile pruritus, four of 
{ Besnicr's pruritic eczema, six of microbial 
i eczema, and two cases of psoriasis. The drug 
j (too mg. of papaverine hj'drochloride in 2 ml. of 
1 distilled waterl was given by intravenous or 
i intramuscular injection, one injection at 1 1 a.m. 

I and a second at s p.m., the total number of 
I injections varying from to to 30. Twelve of the 
Inpatients were completely cured of their pruritus; 
•.'three showed only moderate improvement 
i (these three cases were the 2 of psoriasis and i 
I of eczematic prurigo). The authors considered 
j that the intramuscular route was preferable; 

, intravenous injection caused a sharp vasodi 
j latation, with a feeling of heat, redness of the 
j face, and malaise, which disappeared in a few 
j minutes. Intravenous injection also caused a 
I tendency to sonmalence, and in one case 
I tachycardia, tachypnoea and temporary loss of 
j consciousness occurred. Using the intramus- 
: cular route there were no secondary side- 
, effects: although the calming effect on the 
; pruritus was slower by this route than by intra- 
venous injection (two to three hours instead of a 
few minutes) the effect was more durable (six 
to seven hours instead of a quarter of an hour). 
In those cases in which the pruritus was pre- 
dominantly nocturnal one intramuscular in- 
jection at 7 p.m. proved sufficient. 

^Dietetic Regime for Hypertension and 
Cardiac Insufficiency 

In view of the return to favour in America of 
Kempner’s dietetic regime for hypertension and 


cardiac insufficiency, a regime composed largely 
of rice and fruit, rich in glucides but with low 
fat, nitrogen and chloride content, R. Reverdin 
and A. Mutrux (Medecine et Hygiine, Januarj- 
I, 1949) evolved a modification adapted to 
European taste and facilities. Both diets are 
discussed by A. Ravina (Presse Medicate, June 
25, 1949, 57, 607). The American regime is as 
follows; — 

Breakfast: 60-90 g. of rice (boiled, steamed or baked with 
neither fat, milk nor salt) with milk or hone^' 
n\o-thirds of a glass of prune juice 
1 baked apple 
1 grapefruit 

10 a.m.: half a glass of orange juice 
J orange and some grapes 
Lunch: rice, as for breakfast 

half a glass of orange juice 
i banana with 6 slices of apple 
I slice of pineapple, cherry, and dried raisins 
3 p.m.: half a glass of orange juice 
t apple and dried peaches 
Dinner: rice (as for other meals) 

two-thirds of a glass of orange juice 
plate of fruit 

9 p.m.: half a glass of orange juice 

The sugar must be refined white. Sweets and jellies 
composed exclusively of sugar and fruit without colouring 
or chemical content. Vitamin B complex. 

The regime is followed for three months, with 
addition, after fall of the blood pressure, of a cup 
of tea or sugared coffee, and half a spoonful of 
cooked vegetables daily, and one egg weekly. 
Then after fifteen days to a month, 120 g. of 
poultry or white meat, cooked without salt, 
thrice weekly, and 2 eggs per week. On the 
seventeenth day boiled vegetables and two 
slices of bread without salt are added, and at the 
end of SLX weeks, if the pressure remains down, 

1 2$ g. of lean meat or poultry four times weekly, 
3 eggs weekly, and boiled potatoes and vegetables 
(non-leguminous) daily. 

The French modification is: — 

Midday: rice 75 e.. apples 33S g.. sugar 30 g. 

Evening: rice 75 g., apples 200 g., flaked cereals 20 g., 
sugar 25 g., condensed milk 20 g. 

In addition, the patient eats during the day 2 bananas, 

3 oranges, 3 to 4 apples, and 200 g. of bread without salt. 

The regime differs from Kempner’s in that it 
supplies 2,290 calories instead of 2000 calories, 
and includes only 150 g. of rice, but the principle 
of dechlorination is strictly adhered to. Additions 
are: dechlorinated powdered milk and other 
ingredients to thicken the rice; pure flour for 
puddings or creams made without milk; and the 
addition of tomatoes, onions, leeks, celerj', 
mushrooms or bay leaves to the unsugared rice ; 
or the rice may be eaten in the form of rizottos 
prepared with paraffin oil. It is stated that in 
spite of such culinary embellishments the diet is 
difficult to tolerate, but the results obtained, as 
reported by American authors, fully compen- 
sate for the sacrifice entailed in carrying out the 
monotonous regime. 
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sponded to aureomycin therapy after sulpha- 
thalidine and streptomycin, in the urinary tract 
infection case, and penicillin, in the cases of 
appendical peritonitis, had failed to effect a cure. 

Treatmetit of Bee Stings 

"Because of the probable presence of histamine 
in bee venom and because of the close resem- 
blance of the symptoms to those induced by 
histamine”, W. T. Strauss {Journal of the 
American Medical Association, June i8, 1949, 
140, 603) investigated the effect of an anti- 
histamine drug in the treatment of stings. The 
preparation used was theophorin, and it was 
applied in the form of a s per cent, ointment. In 
eight cases of bee stings and ant bites the oint- 
ment was applied liberally at the site as soon 
as possible, usually within a few minutes after 
the injur>'. The ointment was rubbed gently 
into the site. "In every instance the intense 
pain and stinging sensation was relieved within 
one or two minutes”. In most cases no local 
swelling occurred, and there were no toxic 
effects from the use of the drug. Details are 
given of one case: a boy aged five years who 
walked into a swarm of bees and was stung 
set en times. Theophorin ointment was applied 
within a few minutes and “the cries of the 
child subsided in less than one minute, and he 
stated that all of the pain had disappeared”. It 
is suggested that such an ointment may also be 
of value in the treatment of the stings of hornets, 
wasps and mosquitoes. 

Gynrecomastia and Cirrhosis of the 
Liver 

Two cases of gynajcomastia complicating cirr- 
hosis of the liver are reported by J. Mithoefer 
and W. B. Bean {Surgery, June 1949, 25, 91 1). 
Both were elderly males and in both the 
gynaecomastia was unilateral. Hair distribution 
and the genitalia were normal in .both. On 
removal of the breasts the histological changes 
were those “generally recognized as resulting 
from CEStrogenic activity”, e.g. : "(i) epithelial 
proliferation resulting in the piling up of cells 
and their projection into the lumen of the ducts 
in the form of pseudo-papillte; (2) multiplica- 
tion of ducts with an increase in diameter, 
occurrence of tortuosity and formation of 
branches; (3) change in the character of the 
periductal connective tissue ... (4) the appear- 
ance of relatively large mononuclear cells . . .” 
In neither case was there any evidence of 
malignancy. Having seen fourteen such cases 
during the last year, tlie authors feel that “the 
finding of gjmaecomastia should direct attention 
to the possibilitj' of chronic disease of the liver”, 
an association that was first commented on m 
1926 by Silvestrini. 


A Buttermilk Substitute for Infant 
Feeding 

The formula of a buttermilk substitute, whicl 
is stated to be sterile, of better flavour and mon 
constant acidity than buttermilk, and easy tc 
make in the average home, is given by R. H 
Crisp {Medical Journal of Australia, May 28 
>949. 36, 717). The ingredients are as follows:— 
evaporated milk (“ideal”), 6 ounces (170 ml.); 
water, 24 ounces (680 ml.); milk protein powdei 
(“proto.sol”), i an ounce {15 g.); lactont 
syrup, J of an ounce (21 ml.). The food is pre- 
pared by dissolving the protosol in hot boiled 
water at night, covering, and allowing to coo] 
until morning, when the cold “ideal” milk is 
added. The lactone syrup is then slowly stirred 
in. This makes 30 ounces (about i litre) of the 
food, which contains: protein 3.2 per cent.; fat 
1.6 per cent.; carbohydrate 4.5 per cent.; 
mineral 0.47 per cent. The acidity is pH 4.88, 
and the caloric value 14 calories per ounce. 
Extra carbohydrates, such as lactose, canc 
sugar, dcxtrimaltose, or cereals can be added 
as required ; in cases of acute upset this addition 
should be gradual, after the acute phase has 
passed. Extra vitamins, also, are added as a 
routine, for example, "pentavitc” 15 drops, or 
one to two ounces of orange juice. It is stated 
that “B.M.S.” can be regarded as a temporary 
medicinal food, but if its limitations are borne 
in mind it may form the basis of feeding for a 
long period. It has been used successfully in the 
following types of case: — (1) In the treatment of 
new-born and premature infants; (2) in acute 
dyspepsia; (3) in diarrhoia, acute or chronic; 
(4) in malnutrition, dystrophy, and chronic fat 
dyspepsia; (5) in milk allergy; (6) in those cases 
in which a food of high protein and low fat 
content is desirable, e.g. congenital steatorrhoea 
with pancreatic defect, coeliac disease, liver dis- 
orders, and nephrosis. 

Crystalline Penicillin G in Syphilis 
in Pregnancy 

A REPORT of the results in a series of thirtj'-nine 
pregnant women treated for syphilis with 
crystalline penicillin G is given by J. B. Cross, 

J. R. McCain, and A. Heyman {American 
Journal of Obstetrics and Gynecology, hlarch 
1949, 57 > 4 fi 0 - The majority of the patients 
were treated late in the course of pregnancy: 
twenty between the sixteenth and thirt}'-second 
weeks; fourteen after the thirty-second week; 
five before the sixteenth week. The dosage 
employed was 80,000 units of crj'stalline peni- 
cillin G, three-hourly for sixty injections during 
seven and a half days. No additional treatment 
was given. After completion of the course of 
treatment the patients were instructed to return 
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■voStune. It is written for a -wide range of 
readers — the practitioner in a hurry for specific 
data, the clinician desiring detailed information 
for the imestigation of a gir'en problem and the 
laborator}' worker in search of technical data for 
immediate practical application. In attempting 
to meet such diversified needs, the author’s 
miain objcctire has been to bring out as clearly 
tas possible the special considerations and 
technical data made necessary by the phjsio- 
logical peculiarities of tlie growing child- he has 
included all phvsiological functions which it 
may be desirable to test in children, even 
psjchological testing, but he has omitted in- 
sestigations of a morphological nature such as 
routine procedures of urine, blood and stool 
examination This book is the answer to manv 
a harassed worker’s prayer for easier access- 
ibility of all reles ant technical knowledge. 

Anaslhetics for Medical Students. By 
Goroon’ Ostlerf, m.b,, B.Cbis., d.a. 
London: J. & A. Churchill Ltd., 1949. 
Pp. vii and 108. Price yt. (id. 

Surely the production of this book, the first on 
anaesthesia written primanly for medical 
students, is a sign of the times. It is a concise and 
elementary manual of facts which should enable 
would-be anesthetists to understand the prin- 
ciples and avoid the common pitfalls of 
anesthesia 

Wundamentah of Pulmonary Tuberculosis 
and its Complications. Edited by Edward 
W. Hayes, m.d. Springfield, Illinois; 
Charles C Thomas; O.xford: Blackwell 
Scientific Publications, 1949. Pp. x and 
470. Figures 182 and 4 colour plates. 
Price 5or. 

This book, sponsored by the American College 
of Chest Physicians, consists of twentv-srx 
monographs from twenty -seven well-known 
chest physicians and teachers In the foreword. 
Dr. Myers says the book is intended for 
students and graduates of medicine so that they 
mav study and have readily available the most 
modem facts and medical points of view on all 
phases of tuberculosis. It is certain!' true that 
the book is comprehensive It is doubtful, how- 
ever, whether all the essential statements given 
are realiv required by the average student and 
postgraduate; it is rather a half-wav house be- 
j^een the knowledge necessary for the professor 
'Tf medicine who deals with tuberculosis as one 
of his subjects and the postgraduate who wishes 
to t^e up tuberculosis as a specialty In other 
words. It is unbalanced The first five chapters 
are verv good. Chapter VI, on the bactenological 
m ection and patbologv of tuberculosis, is ov er- 


specialized, as is Chapter XV, on major surgical 
procedures, and chapter XXI, on genito- 
urinary tuberculosis, whereas chapter IX on the 
r6le of the X-ray errs in the other direction, for 
it could hardly be more general. Some chapters, 
howev-er, like the early ones of Dr. Myers, are 
classics by the rules laid down in the intro- 
duction; this particularly applies to chapter 
XVIII, on the pubhc health aspects of tubercu- 
losis control, by Pi. E. Hilleboe 

NEW EDITIONS 

Idotes on Infant Feeding, by G. B. FI emmg, 
.M.D., F.R c P , F.R F.p s , and Stanley Graham, 
M D., F.R.C.P ED., F.R.F.P.S , m its third edition 
(E. & S Livmgstone Ltd , 3s ) was primanly 
compiled for the use of students at the 
University of Glasgow, and embodies the 
prmciples of infant feedmg followed at the 
Royal Hospital for Sick Children, YorkhiU. In 
their preface the authors state- “The feeding of 
the infant should not be left to the nurse. The 
physician should be able to give precise in- 
structions ’’ In this little book practitioners 
wall find valuable information on breast and 
artificial feeding, both for normal and abnormal 
mfants. 

A KEW chapter on anomalies of convergence has 
been added to The Practice of Refraction, by Sir 
Stewart Duke-Elder, k.c v.o , m d , d sc , 
PH D., F R c s , m Its fifth edition Q. & A. 
Churchill Ltd , i8j ), as well as sections dealing 
with streak retmoscopy and v elonoskiascopy . 
Practitioners will find much useful information 
in the chapters on muscular imbalance, myopia, 
and ey e strain In the chapter on the making and 
fitting cf spectacles the section on contact lenses 
has been enlarged 

A Practice of Orthopcedic Surgery, by T. P. 
McMurray , c B E , ms, .m ch , F.R c.S ed., in 
Its third edition (Edward Arnold & Co , 301.) has 
been subjected to revision m several sections. 
There is a useful chapter on acute anterior 
pohomyehtis, in which diagnosis and general 
and local treatment are discussed in detail. 
This IS a w ell-iUustrated and practical presenta- 
tion of orthopiedic surgery 
The Theory and Practice of Massage and Medical 
Gymnastics, by- Beatnce M. Goodall-Copestake, 
in Its seventh edition (H K. Lewis & Co. Ltd., 
211 ) conlams a new chapter on "ward exercises’’ 
for the use of patients confined to bed. The 
chapter on w ar mjunes has been replaced by one 
dealmg with rehabihtation 

Plaster of Pans Technique, by Edwm O. 
Geckelcr, M D , in its second edition (BaiUifere, 
Tindall S. Cox, ibs 6d) is a valuable con- 
tribution to plaster of Pans technique, and the 
manv well-produced illustrations, 336 m all, 
are a practical aid to its practice 
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Blood Transfusion. By Elmer L. DeGowin, 
M.D., Robert C. Hardin, m.d., and 
John B. Alsever, m.d. Philadelpliia and 
London: W. B. Saunders Company, 
1949. Pp .\n and 587. Figures 200. 
Price 455. 

Blood Transfusion. Edited by Geoitrey 
Keynes, m.d., f.r.c.s. Bristol; John 
Wright & Sons Ltd,, 1949. Pp. xii and 
574. Figures 109. Price 525. 6rf. 

The avowed aim of both groups of authors, 
three Amencan and eight English, is to present 
a comprehensive survey of the ^^hoIe field of 
blood transfusion work. The Americans succeed 
in some measure, and in so doing they have 
produced a highly technical opus. In the clinical 
section useful advice is proffered as to the 
relative merits of fresh blood, stored blood, 
concentrated cells and plasma in the treatment 
of disease, but their usage of the term "shock” 
covers a mder classific,ation than is common in 
this country The section on laboratory tech- 
nique is embellished tilth a large number of 
drawings of the apparatus required for each 
stage of each test, which, whilst impressing the 
memory of some workers, may prove merely 
irritating to others. Wiener’s nomenclature for 
the various Rh subgroups is used throughout 
a stumbling block for the non-spccialist in this 
country who is only familiar with Fisher’s 
symbols. The subject is rounded off by a de- 
tailed description of the processing of whole 
blood and its dematives, and advice on the 
organization of a hospital blood bank There 
must be few people to whom this book will 
appeal in its entirety, although interested 
clinicians and technicians will both leam some- 
thing from a study of American methods. 

The British version of the same subject, 
although not so weighed down by technical 
description, appears eminently more practical 
It IS a pity, however, that so much space has 
been devoted to description of outmoded 
metliods and apparatus which, whilst pro'ing 
satisfactory before and during the war, must now 
have been almost entirely superseded bj the 
standard apparatus of the Natioml Blood 
Transfusion Service Naturally, with a work in 
which so many authors have combined, the 
chapters are not all of equal merit The histoiy 
section is interesting, the description of trans- 
fusion technique is adequate when disentangled, 
and the portion dealing with the indications for 
transfusion will be found to be most helpful 
Each of these books has, in its own way, 
achieved its purpose and, although the price 
may be prohibitwe to the non-specnlist, either 


would be a valuable acquisition for pathologi 
laboratories and hospitals where intraienc 
therapy is undertaken. 

Sir Willtant Gojvers 1S45-1915, 
Macdonald Critchley, m.d., f.rc 
lAindon: William Heinemann (Medt 
Books) Ltd , 1949. Pp. 1 18. Illustrati 
Price ijs. 6 d. 

Every medical student has heard of Gowei 
tract and Gowers ’s mixture, but few of them, 
of their present teachers, know anythmg of 1 
brilliant clinician whose name is thus p 
petuated in the annals of medicine In t 
"biographical appreciation”, published in 
limited edition, Dr. Macdonald Critchlej 1 
done his best to remedy this deficienc>. T 
task has been a particularly difficult one becai 
of the lack of material Sir William was ne\ 
very forthcoming, so that his colleagues a 
students never came to know him w ell Neitl 
was he a good correspondent In spite of tin 
difficulties Dr. Cntchley has succeeded 
presenting a convincmg portrait of his subje 
and his labour of Jove will be appreciated b\ 
who are interested in the great school of Engli 
neurology. Gowers was a curiously retict 
personality In spite of his “superlatiie gi 
at the bedside” he never acquired a fashionai 
practice, nor did he ever attain high office 
his own College. Academic honours we 
seldom his, but he was a Fellow of the Roj 
Societj', and many foreign societies appoint' 
him to honorary membership On the oth 
hand, in one of the most brilliant periods 
English neurology he held his own with f 
ablest colleagues and left behind him a iccoi 
which has seldom been equalled. Fortunate 
his Writings were extensive, and one of ti 
valuable features of this brief biographv is ti 
inclusion of a complete bibhographj of li 
published works 

I'Diagnostic Tests for Infants and Clnldre, 

? By H. Behrendt, m.d. New York an 
London. Interscience Publishers Ltd 
1949 Pp. \vn and 529. Figures 4; 
price 57J. 

This comprehensive book of reference on tli 
principles, practice and interpretation of clinici 
and laboratory procedures m infancy and chile 
hood will rapidlv become an mdispensabl 
volume on the shelves of all engaged in paidiatri 
practice It is a great conv enience to have, for th 
first time, all the technical information of current 
value in picdiatrics collected together in one 
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ADVANCES IN MEDICINE 

By CLIFFORD WILSON, D.M., M.R.C.P. 

Professor of Medicine, University of London; Director, Medical Unit, London 

Hospital. 

“The principal defect on the part of physic proceeds, not from a 
scarcity’ of medicines to answer particular intentions, but from a 
want of knowing the intentions to be answered”. — ^Thomas 
Sydenham. 

The “Father of English Medicine” was concerned with the “medicines 
which purge, vomit, or sweat, or cool”. Therapeutic techniques are to-day 
both more varied and more specific; but the main advances in medical 
treatment during the past year have been elaborate variations on Sydenham’s 
theme. Much effort, thought and planning have been devoted to the 
assessment of new remedies and, as the section headings of this number 
bear ample witness, the alignment of the science and art of therapeutics 
has become increasingly more complex and specialized. 

New remedies for the most part pass through three stages: discovery, 
assessment, and rationalization, this paradoxical order deriving largely from 
the fact that chance is often kinder to the experimenter than logic, so that 
powerful new drugs are apt to be discovered before their mode of action is 
clear. The urgency to heal cannot wait on the complete understanding of 
either the remedy or the malady, so that in the subsequent process of 
rationalization the fundamental nature of a disease and of its cause is often 
revealed or clarified. In this manner, liver was found to cure pernicious 
anemia, but the search for the essential factor in liver therapy which has 
been carried on over the past twenty years has only recently achieved 
success; a new light has thereby been thrown on the causation of the 
“idiopathic anremia” which Addison described 100 years ago. 

An account of recent advances in medical treatment must therefore 
include all these features. There are the new discoveries — a rich and con- 
tinuing by-product of modern developments in the exact sciences; but their 
present value is measured in hope and inspiration. The more practical 
contributions result from the trial and assessment of recent discoveries, 
the definition of risks and limitations, and of the exact conditions for 
successful results. Finally, there are the additions to fundamental knowledge 
which derive from the investigations of therapeutic activity, and form the 
basis for the next advance. 
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NEW PREPARATIONS 
"CnrsATiN” metacresylacetate (Sulzberger) is 
stated to be a powerful antiseptic and fungicide 
with penetrating and analgesic properties and a 
prolonged action. Its use is indicated in the 
treatment of infections of the ear, nose and 
throat, ringworm of the feet, and infected tooth 
sockets and root canals. (Sharp & Dohme Ltd., 
Hoddesdon, Herts.) 

DjsEcnON is a compound solution of oestradiol 
monobenzoate 2.5 mg., and progesterone 12.5 
mg., in I ml. of ethyl oleate, for intramuscular 
injection in the treatment of secondary amenor- 
rhcea by a simplified technique of only two in- 
jections monthly. Ethidol (ethinyl oestradiol), 
a derivative of the natural oestrogenic hormone 
a-o:stradioI, is stated to be relatively non-toxic 
and highly active by the oral route. (British 
Sobering Ltd., 167.169 Great Portland Street, 
London, W.i.) 

Iquinol (s ;7-diiodo-8-hydroxyquinoline), stated 
to be a tasteless and non-toxic idoine compound 
containing 63.9 per cent, iodine, has been pre- 
pared for the prophylaxis and treatment of 
amcebiasis and trichomoniasis (Genatosan Ltd., 
Loughborough, Leics.) 

Methionine B.D.H. is the amino-acid, y- 
methylthiol-a-aminobutyric acid, a substance 
claimed to prevent and arrest fatty degeneration 
of the liver. It is supplied in bottles of so and 
250 sugar-coated tablets of 0.25 g. (British Drug 
Houses Ltd., Graham Street, London, N.i.) 

TELEVISED EYE OPERATIONS AT 
ST. THOMAS’S 

On July 2t, 1949, eye operations, including the 
use of diathermy for detached retina, were 
televised at St. Thomas’s Hospital by a Marconi 
Image Orthicon camera, which was mounted 
above the operating table, every detail being re- 
layed to a nearby room, where surgeons and 
students saw the operations magnified si.x times 
on a 15” screen. It is of interest to note that it 
was from St. Thomas’s that Signor Marconi in 
May 1898 demonstrated his system of wireless 
communication to Members of Parliament on 
the other side of the river. 

BRITISH RHEUMATIC ASSOCIATION 
An exhibition of aids, appliances and services 
for the rheumatic will be held at the Town Hall, 
Chelsea, from September 27-3°» i949- A two- 
day conference on the welfare of the rheumatic 
patient vdll take place concurrently. Tickets for 
the conference, price lOi., and full particulars 
can be obtained from the Secretary, 5 Tite 
Street, London, S.W.3. 


MEDICAL FILMS 

A FILM on poliomyelitis entitled “His Fighting 
Chance’’, with introduction by Michael Red- 
grav'e and a commentary by Mrs. Roosevelt, 
stresses the importance of early treatment and 
the encouraging results obtained thereby. It ha) 
been prepared by the Crown Film Unit for the?' 
Central Office of Information, and will shortly 
be available on free loan. The running time is 
10 minutes. (Central Film Library, Imperial 
Institute, London, S.W.7.) 

“Thiopentone Sodium and its Use in Intravenous 
Anesthesia" (made in cooperation with the De- 
partment of Anaisthetics, Westminster Hos- 
pital); running time 38 minutes, and "Medical 
Applications of Stdphonamides" : running time 34 
minutes, both on 16 mm. and 35 mm. sound, 
are avail.able to medical groups on request. 
(Documentary Film Unit, May & Baker Ltd., 
Dagenham, Essex.) 

PUBLICATIONS 

The P.y. Poisons Guide to the Pharmacy and 
Poisons Act 1933, the Poisons Rules, and the 
Pharmacy and Medicines Act 1941, with an 
extended Poisons List, has been fully revised in 
its fifth edition. (Pharmaceutical Press, Price 
3J. 6 d.; interleaved copies, 4i.) 

The Nuffield Foundation. The fourth Report 
of England’s biggest charity retiews the "'otk , 
accomplished during the past sue years, and^ 
discusses future policy. (12-13 Mecklenburgh 
Square, London, W.C.i.) 

The British Empire Cancer Campaign. The 
twenty-sixth Annual Report, edited by Sir 
Heneage Ogilvie, covers the work carried out 
during 1948. (ii Grosvenor Crescent, London, 
S.W.i.) 

The British Red Cross Society. The Annual 
Report of the Society for 1948, with a Foreword 
by Lord Woolton, gives information on the 
manifold activities of the Red Cross during 
peace time. (14-15 Grosvenor Square, London, 
S.W.I, price zs. 6d.) 


EDITORIAL ANNOUNCEMENT 
An extra number of The Practitioner will be 
published in September, dealing with the 
National Health Sendee Aet. This issue, con- 
taining over 100 pages of text, will present in 
sixteen chapters a reasoned review of the 
working of the Act in its first year. Subscribers 
will receive this number without extra cost^ 
Additional copies can be purchased at 51. each, 
post free. 

The contents of the October iss , 

number devoted to ‘‘Advances 

found on page Ixxiv at the end of • . ' ^ 
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in the future. In the interim, the effective adrenal cortical or pituitary 
hormones, or chemically similar therapeutically active substances, may well 
be synthesized. 

The stages of assessment and rationalization of the 'new therapy are 
likely to be laborious and prolonged; only the imagination can reach out to 
the vistas of new knowledge which they ma}' open up in the fields of endo- 
crine function, infectious disease mechanisms, and psychosomatic 
relationships. 

ANTIBIOTICS 

The year has seen notable advances in antibiotic therapy. “Slow absorption” 
penicillin compounds have been introduced, reports have appeared on 
large-scale trial and assessment of penicillin in syphilis, and of streptomycin 
in tuberculous and non-tuberculous infections. New antibiotics, particularly 
aureomycin and Chloromycetin, have still further enlarged the range of 
infections which can be controlled by this form of therapy. 

PENICILLIN 

The most recent work has been directed to methods of prolonging the 
action of penicillin. The use of insoluble penicillin compounds to delay 
absorption now seems to be more practical and more effective than attempts 
to block penicillin excretion with such substances as caronamide. Penicillin 
forms insoluble salts with procaine and rvith aluminium, and the most 
promising results have been obtained by suspending procaine penicillin in 
a gel of aluminium stearate and peanut oil. A dose of 300,000 units of 
penicillin in this form will produce a therapeutic blood level for up to 
ninety-six hours (Thomas et ah, 1948). This preparation is now generally 
available and offers obvious advantages, for example, in the ambulatorj' 
treatment of syphilis, and in infants and young children. Wilson et al. 
(1949) obtained a therapeutic blood level for twenty-four hours or longer in 
babies after injection of 100,000 units. \\Tiilst the maintenance of an 
“effective” blood level may be valuable, there is as yet no evidence that 
this is the most important factor in producing an effective concentration of 
penicillin in the tissues. Soluble sodium penicillin produces a higher initial 
peak level than the insoluble compounds, and controlled clinical trials must 
be carried out before these more convenient, and more expensive, prepara- 
tions can be accepted as a fundamental advance in penicillin therapy. 

The most interesting reports on clinical trials of penicillin during the 
past year describe the results of coordinated research on the treatment of 
syphilis in the United States. These results were recently outlined by Earle 
Moore (1949). Large numbers of patients have been treated and have been 
followed for several years. 

The routine course of treatment consists of ten intramuscular injections of 0.6 
mega unit of procaine penicillm in aluminium stearate-oil suspension, given daily 
or everj' second or third day. Follow-up observations over ttvo years have been 
made on patients treated for early sj-phiiis by this method and have indicated a 
failure rate of not more than to to 15 per cent. After a single dose of 600,000 units 
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RHEUMATOID ARTHRITIS AND THE ADRENAL CORTEX 
The new discovery of tlie year and one which, by its implications, may rank 
among the greatest of medical science, is the relationship of the adrenal 
cortex to rheumatoid arthritis. Although little has yet been published, 
Hench and Kendall (1949) of the Mayo Clinic have in recent communica- 
tions outlined the results of experiments which may in a few years’ time 
provide a remedy for the most incapacitating of diseases. Starting from the 
observation that rheumatoid arthritis undergoes a striking remission during 
pregnancy, it was presumed that such remissions might be due to the 
increased circulation of adrenal cortical hormone. Various hormones isolated 
by Kendall were administered to patients with rheumatoid arthritis without 
success. Ultimately, compound E (17-hydroxy-ii-dehydrocorticosterone), 
which has been termed “cortisone”, was found to produce a striking re- 
mission in rheumatoid arthritis and also apparently in rheumatic fever, 
Fourteen cases have been treated and the results have been confirmed 
by independent trials in other clinics. The extract is effective only when 
given parenterally and its discontinuance is followed by prompt relapse. It 
appears therefore that, as in diabetes, treatment must take the form of re- 
peated daily injections. Other effects of the drug include a sense of well- 
being amounting to euphoria, and increase in weight and appetite. A 
similar therapeutic effect has been obtained by administration of pituitary 
adrenocorticotrophic hormone (A.C.T.H.). 

It must be appreciated that whilst the beneficial action of these sub- 
stances in rheumatoid arthritis is both dramatic and unequivocal, the 
treatment is still in the experimental stage. The therapeutic dosage (100 
mg. daily) is large, and smaller doses well within the range of pharmaco- 
logical activity are without effect. The possibilities and dangers of harmful 
side-reactions need to be investigated fully, since both the adrenal cortical 
hormone and pituitary adrenotrophic hormone produce varied and impor- 
tant changes in electrolyte balance, protein and carbohydrate metabolism 
and sexual function. Owing to the minute quantities available these risks 
are not, however, immediate. Cortisone is manufactured by a complicated 
series of chemical processes involving some thirty stages from desoxychohc 
acid derived from ox-bile. Pituitary adrenocorticotrophic hormone is 
manufactured from hog’s pituitary glands. Neither of these sources can in 
any circumstances provide enough active material for more than a limited 
clinical investigation. Of particular interest therefore is the recent announce- 
ment of a vegetable source of raw material for the preparation of cortisone. 
The seeds of the tropical vine, Strophanthus sarmentosus, which grows in 
East Africa and other equatorial regions, contain a glucoside which on 
hydrolysis yields sarmeittogeuin-, this substance can be converted into cor- 
tisone by a somewhat shorter chain of reactions than is required when 
starting from desoxycholic acid. Unfortunately, the vine does not bear 
seed for five years after cultivation, but if propagation and culture can be 
satisfactorily carried out this source may provide large supplies of the drug 
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the same set of patients. Each patient should have at least four months in hospital 
before going to sanatorium. And the nursing is heavj’.' Indeed, for all concerned the 
treatment of tuberculous meningitis by streptomycin is a most exacting form of 
therapy”. 

One of the causes of failure is blockage of the subarachnoid space, either 
in the spinal theca or in the basal cisterns, particularly at the tentorial 
opening. Even in the absence of mechanical blockage, post-mortem examina- 
tion of the brain in fatal cases often reveals a fibrinous exudate at the base 
of the brain which probably presents a barrier to the penetration of strepto- 
mycin. Cathie (1949) has described the preliminary results of combining 
streptomycin treatment with streptokinase in an attempt to overcome this 
barrier. Over a nine to twenty-three month period of observation, recovery 
occurred in ii out of 19 cases given streptomycin-streptokinase therapy, 
compared with 3 out of 14 given streptomycin alone. 

Controlled trials of streptomycin treatment in acute progressive pulmonary 
tuberculosis have been carried out in a number of centres under the direction 
of the Medical Research Council (1948). This pioneer experiment has shown 
the great importance of controlled cooperative therapeutic trials in assessing 
new remedies. Clinical and radiological improvement was significantly 
greater in treated than in untreated cases, but was usually apparent only in 
the early stages of treatment. Resistance to the drug develops after about 
six weeks’ administration and most cases relapse within six months. It 
appears therefore that streptomycin alone provides a verj' imperfect answer 
to the problem of pulmonary tuberculosis. It may be used effectively in 
preparing for collapse therapy patients who would otherwise be too ill for 
surgical intervention. A serious social consequence of the development of 
streptomycin resistance is the danger of transmission of the infection to 
younger subjects, and the subsequent development of a tuberculous 
meningitis which is also streptomycin resistant. 

Further work has recently been carried out in Uvo different directions in 
an attempt to overcome this difficulty. For some time it has been known that 
certain chemical substances prevent the growth of tubercle bacilli in vitro. 
Of these, sulphetrone and para-aminosalicylic acid (P.A.S.) are the most 
effective. Clinical trials of streptomycin and P.A.S. therapy in pulmonary 
tuberculosis are at present being carried out, and there is reason to hope, 
from 'results both in America and in this countrj', that the problem of 
streptomj'cin resistance may be overcome. The alternative solution lies in 
the discover}' of an antibiotic which does not produce resistant strains. 
Waksman, who discovered streptomycin, has now' reported (1949) on a new- 
antibiotic, “neomycin”, w'hich fulfils this condition and is less to.xic than 
streptomycin. If clinical trials confirm the claims made for it, this discovery' 
w-ill solve many of the problems w'hich now' complicate the treatment of 
tuberculosis— although it may, of course, present new- problems hitherto 
unsuspected. 

(b) Non-tuber culous mfections.—Tho. chief penicillin-resistant infections 
which are sensitive to streptomycin are tularamia, Hcemophilus influenzcs 
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an effective blood level (0.03 unit per ml.) is maintained for five to seven days, and 
trials are being carried out on the treatment of early infection by a small number of 
doses at weekly intervals. The possibility is even envisaged of a cure being achieved 
by a single injection. No less striking are the effects of single prophylactic or abortive 
injections given after e.xposure to infection. In a controlled series of over 500 cases 
active infection showed a tenfold reduction in the treated group. 

The social implications of this revolution in antisyphilitic therapy are 
obvious, if not inevitable. The wide scale of the investigation has been made 
possible by the high incidence of syphilis following the war. Granted a 
reasonable interval of uninterrupted application, the control of venereal 
infection would appear to be within reach for the first time. 

STKEPTOMYCIN 

During the past year streptomycin has been made generally available by 
the Ministry of Health (1949) and is distributed through regional supply 
centres. It may be used in the treatment of certain specified tuberculous 
and non-tuberculous infections in which its value has been proved. 

(a) Tuberculous mfeciion . — Streptomycin treatment of tuberculous in- 
fections is discussed in detail in a later section (p. 510), and only some of 
the more general features will be mentioned here. Large numbers of patients 
have now been treated for tuberculous meningitis. Unfortunately the most 
satisfactory scheme of treatment has still to be worked out. Widely differing 
schemes have been used by different workers, often on such small groups of 
cases that the results are difficult to compare. The proportion of successful 
cases in a few centres has reached 50 per cent., but the usual figure is 20 
to 30 per cent. Certain points require special emphasis: — 

(1) Accuracy in diagnosis requires the closest attention. In view of the 
technically difficult and prolonged character of the treatment, and the 
possibility of serious toxic effects, it is essential that treatment should be 
undertaken in specially equipped centres, and then only after careful 
examination of the cerebrospinal fluid has been made and expert opinion 
has been consulted. The conditions which are likely to be confused with 
tuberculous meningitis include benign lymphocytic chorio-meningitis, virus 
meningo-encephalitis, poliomyelitis, acute disseminated sclerosis, and 
cerebral abscess. Mistaken diagnosis will expose such cases to protracted 
and even harmful therapy, or may cause a fatal delay in surgical inten^ention. 

(2) In comparing different series longer courses of treatment, both intra- 
thecal and intramuscular, produce the more successful results. Whilst no 
final conclusions have been reached, it appears that intramuscular strepto- 
mycin should be given for at least four, and probably for six months; 
intrathecal treatment should be continued for six to twelve weeks, and 
further courses may be needed. The situation is effectively assessed by 
Cairns and Taylor (1949) in the following words: — 

“At least 50 per cent, of all cases treated are dying and there is thus ample room 
for improvement. In the present state of knowledge there is little to recommend the 
occasional treatment of isolated cases by individual doctors', and any hospital which 
establishes a centre must be prepared to have beds occupied for months on end by 
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a small series of cases of louse-borne typhus a favourable response was 
obtained. In the course of the clinical trials in scrub-typhus a number of 
patients with typhoid fever received the drug and showed a rapid improve- 
ment within twenty-four hours (Woodward et ah, 1948). A small and 
successful trial in this country has recently been reported by Bradley (1949). 

The synthesis of Chloromycetin holds out the hope of large-scale manu- 
facture, whilst the possibility of effective oral administration provides a 
welcome alternative to the injection therapy of penicillin and streptomycin. 
These facilities carry with them an obvious danger — that of uncontrolled 
and indiscriminate prescription. The widespread use of penicillin, which has 
only been permissible by virtue of its relatively harmless toxic effects, em- 
phasizes the urgency for much greater caution in the future. We are still 
ignorant of the minimal effective dosage of penicillin in the common in- 
fections, but extravagant doses are frequently employed both in treatment 
and prophylaxis, often without bacteriological diagnosis or indication. 
With the introduction of new antibiotics it is essential, in the interest of the 
patient no less than of economy, that bacteriological control should be re- 
garded as a necessity rather than a luxury. Moreover, a micro-organism 
which is normally sensitive not infrequently develops a resistant strain, and 
it may be that following extensive use of antibiotics these strains are in- 
creasing in the bacterial population. Sensitivity tests should form an essential 
preliminary to treatment, and the laboratory senuces should be provided 
with special facilities for carrying them out. 

VITAMIN Bj, 

The isolation of the active anti-ansemic principle in liver extracts has been 
delayed by the absence of simple and reliable tests of potency. The discovery 
that folic acid was an essential growth factor for Lactobacillus lactis Dorner 
provided a technique for laboratory assay, since anti-anasmic potency was 
found to parallel the growth requirements of the lactobacillus. The isolation 
of vitamin w’as thereby facilitated. During the past year further in- 
formation has appeared on the clinical effects of its administration. Minute 
amounts of the vitamin have proved effective in pernicious anemia, maximal 
reticulocyte responses and clinical remission following the injection of one 
microgramme daily. Subacute combined degeneration of the cord show's a 
response to vitamin Bjj w'hich is comparable with that produced by liver 
therapy. Bethel (1948) Identified a substance with similar action to B12 in 
the stools of patients during a relapse of pernicious anaemia, and Callender 
et al. (1949) showed that injection of fecal extract from an untreated case 
of pernicious antemia could produce a remission of the disease. The effective- 
ness of the vitamin w'hen administered by mouth apparently depends upon 
the presence of gastric juice; hence the role, so long obscure, of Castle’s 
“intrinsic factor’’ may be to promote the absorption of vitamin Bj^. 

It will be seen that major advances in treatment in such widely different 
conditions as infectious disease and pernicious ansmia have been facilitated 
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meningitis, penicillin-resistant staphylococcal infections, and infections of 
the urinary tract due to gram-negative bacilli,- especially Proteus, Ps. 
pyocyanea and B. colt. A report from the Medical Research Council (Wilson, 
1948) summarizes the results of clinical trials in 16 centres in this countiy'. 
Influenzal meningitis is the most important of the conditions discussed and 
in a series of 34 cases the infection was controlled in 25 (74 per cent.), 
which justifies the conclusion that streptomycin alone is probably as effective 
as any other form of treatment at present available. Failures were almost 
entirely due to the development of bacterial resistance. As in the treatment 
of tuberculosis, attempts are at present being made to overcome this dis-, 
advantage by combined therapy, in this case with sulphonamides. In other 
forms of penicillin-resistant meningitis due to the organisms listed above, 
and in septiczemia of similar causation, streptomycin produces a rapid cure 
in the majority of cases. It is, however, almost useless in bacterial endo- 
carditis. Streptomycin has also been widely used in the treatment of gram- 
negative urinary tract infection. A cure may rapidly be achieved with 
relatively small amounts of the drug (e.g. 3 g. daily, for three days) but in 
about half the cases studied, bacterial resistance developed. Underlying 
causes of urinary retention should be dealt with before streptomycin is 
employed. 

AUREOMYCIN AND CHLOROMYCETIN 

These new antibiotics have now received clinical trial in a number of 
infections which are unresponsive to penicillin or streptomycin therapy. 
Both drugs have a much wider “bacterial spectrum” than their predecessors 
and pilot investigations indicate that rickettsial diseases, including both 
louse-borne and mite-borne typhus, psittacosis, virus pneumonia and 
typhoid fever, may now be found responsive to antibiotic therapy. 

Aiireomycht is potent only in acid solution (pH 4.0) and cannot therefore 
be given parenterally. It is, however, effective by mouth and for this reason 
may eventually replace streptomycin, and even penicillin, in a wide range 
of infections. It has been .used successfully in gonorrhoea, pneumococcal 
pneumonia, and penicillin-resistant staphyloccal infections. Several reports 
have appeared of its curative action in virus pneumonia (Schoenbach, 1949; 
Meiklejohn, 1949). Spink and his colleagues (1948) have recently described 
the successful treatment of human infection with Brucella meltiemis by oral 
administration of aureomycin. The results were so striking that there is 
good reason to hope that aureomycin will provide the long sought remedy 
for human brucellosis. The only serious toxic effect was an initial febrile 
(iHerxheimer) reaction, which was avoided w'hen small initial doses of the 
drug were used. 

Chloromycetin (chloramphenicol) is derived from yet another member of 
the genus Streptomyces. It is effective when given by mouth and has recently 
been synthesized. Reports indicate that both the natural and synthetic 
products are effective against scrub-typhus (Smadel et al., 1948, 1949). in 



It is not inappropriate tfiat in Jenner’s centenary year B.C.G. vaccination 
should have been approved for clinical trials in this countr)^ Large-scale 
experience on the Continent has produced convincing evidence of its 
effectiveness, and immunity lasting for five to ten j'ears may be obtained. 
Schemes for widespread vaccination are being organized in India, where 
early trials have given encouraging results. 

CONCLUSION 

From this brief sun^ey it is apparent that the past year has provided ad\-ances 
in medical treatment which stand fair comparison vith any similar period 
in our histor}^ Discovery, trial and assessment, and the process of 
rationalization are all richly represented. In attempting to sunamarize this 
stoiy^ of the year’s progress one is repeatedly reminded that treatment is 
still an affair of the individual patient, and is becoming no less so as thera- 
peutic agents become more varied and more specific. Reflecting on this 
issue, it is apparent that an improved organization is required to make the 
appropriate treatment more promptly and certainly available for the in- 
dividual patient. Few of us can any longer be expected to decide unaided 
the “intentions to be answered” by all the new remedies, for the machinety 
at present available is inadequate to bridge the gap between the medical 
scientist, the manufacturer and the practitioner. There is good hope that 
in the near future the deficiency may be made good, and that the efforts of 
teachers and investigators may be supplemented by administrative aid to 
remedy this “principal defect on the part of physic”. 
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by a study of tlic essential metabolic requirements of bacteria. Fundamental 
research yields dividends in unexpected places, whilst empirical therapy may 
be strangely justified by events. 

OTHER THERAPEUTIC ADVANCES 

The foregoing represent the major therapeutic advances of the past year. 
In other fields there have been notable contributions — signs that the spirit 
of inquiry which in the past was directed to questions of diagnosis is now 
turning to the much more difficult problems of treatment. The application of 
radioactive substances is being pursued, but , cautiously, as there are no 
means of assessing the genetic hazards involved. Useful work has been 
reported on the diagnosis and assessment of thyroid dysfunction by measur- 
ing the excretion of administered radioactive iodine, a technique which will 
greatly facilitate the proper use of anti-thyroid drugs. 

Swedish workers have introduced a new plasma substitute in the form of 
a colloidal polysaccharide, “dextran”, a by-product of the sugar refining 
industry. Trials in this country reported by Bull et al. (1949) confirmed the 
Swedish reports of its value in combating oligajmic shock, its slow removal 
from the blood, and its freedom from toxic reactions. There is evidence, 
however, that “dextran” remains for a long period in the tissues, and the 
possibility of harmful after-effects has delayed its more general application. 

A chance discovery of considerable interest and practical value is the 
prophylactic and curative action of antihistamine drugs in seasickness. Gay 
and Carliner (1949) report the successful use of “dramamine”, a new 
member of this group, in large-scale trials on American troops crossing the 
Atlantic. By contrast, Fowler (1948) has made use of the toxic effects of 
streptomycin on the labyrinth in the treatment of labyrinthine disease. Pre- 
liminary trials in Minidres disease have shown that loss of vestibular nerve 
function may give relief from symptoms without producing nerve deafness. 
Further experience of this form of treatment is necessary, but the results 
reported offer a hope of relief in intractable cases when the disease is 
bilateral. 

Advances in the treatment of renal disease are so infrequent that a rational 
and apparently successful approach to the problem of anuria is particularly 
worthy of note. During recent years there has developed an increasing 
interest in the suppression of urine which may follow trauma, incompatible 
blood transfusion, obstetric accidents and severe infections. Muirhead 
(1948) has emphasized the importance of maintaining salt and water balance 
during the development of the lesion through the phases of shock, anuria 
and polyuria. In the past there has been a tendency to give parenteral saline 
infusions in an effort to “force” renal excretion ; too often this has accelerated 
the fatal outcome by producing pulmonary oedema. The new method of 
fluid and electrolyte control may well explain some of the successful results 
of dialysis techniques and is likely to replace the various devices aimed at 
supplying an “artiflcial kidney . 



postural drainage positions, a masseuse sometimes assisting at the same 
time by thumping the chest. Should the blocked bronchus be a major one, 
the plug may need to be removed by suction through a bronchoscope; and 
in a ward where thoracic cases are regularly nursed, this instrument is no 
longer the monopoly of the oto-rhino-Iaryngologist. By these measures, 
together with preoperative radiological studies of the lungs in doubtful 
cases, progressive pulmonarj" complications hav'C become a rarity. 

Thrombosis and ptilmonary^ embolism . — It has long been realized that the 
common source of emboli is the veins of the legs and of the pelvis. Many 
forms of treatment have been tried, but recent effort has been directed 
towards prevention. Some workers differentiate between thrombophlebitis 
and phlebothrombosis, the former inferring an inflammatory genesis, in 
consequence of which the clot is likely to be firmly adherent; the latter being 
a slow clotting, the result of stagnation from inactivity. It is well known that 
some patients will lie unnaturally still on a bed of sickness, assuming that 
any movement carries grave dangers with it. It is this silent phlebothrombosis 
that is dangerous, and early diagnosis is essential. Homans (1939) has 
written on this subject, and points out early minimal signs which make the 
diagnosis clear; slight fullness of the veins and blueness of the skin of the 
foot; slight masking of the extensor tendons of the toes by minimal oedema; 
tenderness of the calf muscles when pressed, and pain in the calf on dorsi- 
flexion of the foot. Nowadays, it is customar}' to encourage frequent move- 
ment of the limbs in bed and early ambulation. In the larger hospitals the 
staff of the massage department conducts in-bed exercises and simple games, 
both before and after operation. No longer are abdominal cases kept flat on 
their backs for six to ten days; more often are they allowed up on the third 
or fourth day. Anything that encourages stagnation is eliminated, and this, 
when applied to the Fowler’s position, may sound iconoclastic, but the 
“donkey” used in this position presses into the backs of the thighs and 
obstructs venous return. Since the introduction into my wards of these 
precautionary measures, thrombosis and embolism have become rare events. 

One school of thought maintains that once the slightest suspicion of 
thrombosis is manifest, the main vein proximal to the clot should be ligated 
(“interrupted”, as the Americans call it), even though this may mean the 
common iliac or even the vena cava. This policy has never been enthus- 
iastically adopted in this country, and most surgeons here would give 
heparin in such cases, resorting to ligation only if. one serious pulmonaiy 
embolism had occurred. 

GASTRIC AND DUODENAL ULCER 
In the past fifteen years the ratio betrveen duodenal and gastric ulcers has 
altered to 8 to i. The technique of partial gastrectomy has become so 
standardized that, when undertaken in conjunction with all the precautions 
and advances now available, its mortality is around 2 per cent., and 
physicians have sufficient confidence in surgical treatment to advise opera- 



ADVANCES IN SURGERY 

Bv F. A. R. STAMMERS, C.B.E, Ch.M., F.R.C.S. 

Professor of Surgery, University of Birmingham. 

Fifteen years ago Moynihan expressed the view that surgery had reached 
its highest attainments; and at about the same time Gordon Taylor pub- 
lished his book “The Dramatic in Surgery”, describing exceptional major 
surgical procedures that to-day appear on the routine operating lists of any 
teaching hospital. In fact, there have been enormous strides forward in the 
last fifteen years, since ideas and research evolving during the few years 
preceding 1939 were greatly accelerated by the quiekening experience of 
war. Readily available blood ; a better understanding of how to maintain the 
proper balance of body fluids, crystalloids and proteins; greatly improved 
anresthesia; the sulphonamides and antibiotics; the development of the 
thoracic cavity as a broad highway of surgery, common to thoracic and 
general surgeons alike; these have combined to render major interventions 
astonishingly safe. Indeed, the present position is that, so far as the im- 
mediate postoperative state is concerned, almost nothing is impossible: the 
real question is: “Is this or that procedure compatible with physiological 
well-being and a life worth living”? 

Twenty-five years ago neurosurgery, thoracic surgery and plastic surgery 
under a few pioneers were beginning to appear as sharply defined specialties 
in this country. They are now represented in every teaching hospital and, 
under the new National Health Act, every Region will have adequate 
services in these specialties. But, for further progress, it is important that 
part of the work of these three groups should be done under a common roof 
with general surgeons, so that a healthy exchange of ideas and pooling of 
experiences can take place, and the proper place for this is the teaching 
hospital of each region. 

PREOPERATIVE PREPARATION AND POSTOPERATIVE CARE 

In the past, much surgical effort was brought to nought by chest com- 
plications; and even worse was the tragedy of pulmonary embolism 
secondary to phlebothrombosis. Much attention has been turned to these 
two problems. 

The chest . — Since the introduction of breathing exercises‘before and after 
operation, together with sulphonamides and penicillin for those with 
chronic bronchitis, the incidence of pneumonia has been greatly reduced. 
Collapse of part, or the whole, of the lower lobes of the lungs is especially 
common after upper abdominal or thoraco-abdominal procedures. This is 
due to plugs of mucus blocking bronchi and, if allowed to remain, the 
collapsed areas soon become infected. Smaller plugs can be shifted by 
breathing exercises and the encouragement of regular coughing in the 
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“functional”. A few of these are oases of hiatus hernia, the symptoms of 
which are regurgitation of small quantities of food, especially on bending 
forwards, retrosternal discomfort, a feeling of epigastric fullness or pain,, 
some degree of dysphagia and, sometimes, hsmatemesis. The regurgitation 
on forward bending is the characteristic feature, and I know of one patient 
who had e.\tra long handles fitted to her brooms so that she had no need to 
stoop while doing her housework. When these symptoms present themselves 
a barium meal should be taken with the patient in the Trendelenberg 
position, when a herniation of the fundus beside the oesophagus will be re- 
vealed. The condition may be due to a congenitally short oesophagus, or it 
may result from recurrent oesophagitis which, in turn, leads to shortening of 
the gullet and upward traction of the cardia. The congenital type is often 
associated with absence of the left crus of the diaphragm. The treatment is 
surgical, the approach being through the left chest, the knuckle of fundus 
being freed and pushed below the diaphragm, whilst the latter is recon- 
structed by a plastic operation. The procedure is straightforward and the 
mortality is low, in spite of many patients being in the sixties. 

CARDIOSPASM 

Treatment of this condition has been vety unsatisfactoty, most palliative 
measures being uncomfortable, and most operations being followed, before 
long, by relapse. Heller, in 1914, introduced an operation similar in principle 
to that of Rammstedt for hypertrophic pyloric stenosis of infancy, although 
muscular hypertrophy in cardiospasm does not compare with the latter 
condition. With present-day interest in approaching upper abdominal lesions 
via the thoracic route, this operation has recently been adopted in this 
countty. The longitudinal and circular muscle fibres of the lower oesophagus 
are cut vertically by a inch incision, passing on to the stomach, dorni to 
and exposing the outer surface of the mucous membrane. The edges of the 
incision are separated with forceps, which allows the mucous membrane to 
bulge outwards, thereby widening the lumen. The operation may be per- 
formed either through an upper abdominal transverse or oblique incision, 
or through the left chest. Unless the victim of cardiospasm takes to the 
alternative treatment of mercury bougies with the relish of a sword 
swallower, he should be offered the Heller operation, since its mortality is 
low and its early results promise better than any other treatment. 

CARCINOMA OF THE (ESOPHAGUS 
Until quite recently little but palliattye measures was available for this 
dread condition, and gastrostomy, Symond’s and Souttar’s tubes, radium 
needles and radon seeds, and radiotherapy gave to the victim poor hope 
and little comfort. To Grey Turner we owe much for pointing the way to 
oesophageal surgery, and with modem advances it is natural that a direct 
attack should be tried on cancer of the oesophagus. The mortality is high, 
perhaps 50 per cent., but the alternative is a particularly wretched few 
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tion much earlier. Yet, in spite of partial gastrectomy being one of the most 
satisfactory operations of surgery, another surgical procedure has crept in, 
namely "vagotomy. This is based on the work of Dragstedt (1945), who 
argues that duodenal ulcer is a psychosomatic disorder resulting from 
hyperseeretion — especially nocturnal — hyperacidity and hypermotility, and 
that each of these is mediated through the vagi; and that complete section 
of these nerves will diminish this overaction. The operation is being tried 
with various degrees of enthusiasm at a number of centres in this country, 
but its efficacy is still sub jiidice, since it has only been used for about three 
years. It is recommended for duodena! ulcer and for stomal ulcer following 
gastro-enterostomy, and it can be performed through the abdominal or 
through the thoracic routes. The latter is undoubtedly the easier, but when 
there is any suggestion of pyloric stenosis, the former should be employed 
in order that the pylorus may be inspected, and, if thought necessary, 
gastro-enterostomy or pyloroplasty may be performed, since it must be 
realized that vagotomy weakens gastric peristalsis, and a potential stenosis 
may then become actual. Unfortunately, the anatomy of the vagi is very 
variable, and it is easy to miss some fibres, after which a recurrence of 
hypersecretion and high acidity may develop. A test for complete section 
is the insulin test meal (Hollander, 1944), details of which are to be found 
elsewhere. 

The attractions of the operation are that it is shorter and of less severity 
than is partial gastrectomy, that the convalescence is easier, as light diet 
may be given earlier, that the immediate psychological improvement is 
most striking and, finally, that patients gain weight as no patient after 
partial gastrectomy ever does, e.g. i-|- to 2 stones (9.5 to 10.7 kg.). There 
are, however, potential complications, the most serious being postoperative 
distension, the result of parasympathetic paralysis, and although this usually 
responds to acetylcholine drugs, such as mechothane, it is sometimes 
necessary to re-open and to perform a gastro-jejunostomy. Less serious than 
this are minor discomforts, such as foul eructations, postprandial fullness, 
and a tendency to diarrhoea, but they all pass off within six months. The 
disturbing thing about this simpler procedure, however, is that it is not 
absolutely free from a mortality rate, in addition to which a few patients 
develop dyspepsia again owing to reactivation of the ulcer. 

My own opinion of the operation, based on an experience in my depart- 
ment of roughly 100 cases, is that it is useful for two types of patient, 
namely, the young man with a short history and no radiographic or 
symptomatic evidence of stenosis, and the elderly person, suffering much 
pain but constitutionally unfit for partial gastrectomy. 

HIATUS HERNIA 

This condition is being recognized more frequently. All practitioners from 
time to time meet the case of dyspepsia which defies diagnosis, all the usual 
investigations proving negative, with the result that the patient is labelled 



ADVANCES IN SURGERY 


271 


During the past two-and-a-half years in my own department in Birmingham, 
we have carried out 7 total gastrectomies wth 2 deaths, and 12 subtotal 
gastrectomies (Birmingham definition) with r death (Stammers, 1949). In 
spite of all this, however, the one single factor that trill really make the 
position more hopeful, is earlier diagnosis; and this is difficult. 

ULCERATIVE COLITIS AND ITS TREATMENT BY . , 
ILEOSTOMY AND THE RUTZEN BAG 

This psychosomatic disorder is one of the most distressing to treat. All sorts 
of diets, drugs, vaccines, sera, and lavage have been tried, usually in vain. 
One of the most hopeful measures is ileostomy, yet many physicians hesitate 
to advise it since it is a heaty price for a comparatively young person to pay. 
Once done, however, it is remarkable what improvement takes place: 
frequent stools cease, pain disappears, weight is gained and energy returns, 
the only trouble being the attention required by the ileostomy, the expense 
of copious daily dressings, and the restriction in activities. Indeed, many 
patients, forgetting the former ill-health and pain of their colitis, beg for 
the ileostomy to be closed. The introduction of the Rutzen bag has altered 
all this (Hardy et ah, 1949). It is made of thin rubber and has a flat rubber 
flange which fits snugly over the ileostomy, and is then cemented by non- 
irritant rubber solution to the surrounding skin. The lower, dependent part 
of the bag, is controlled by a rubber band so that it may be emptied periodic- 
ally during the day. A second bag is used at night, so that the first may be 
washed and dried ready for next day. With the aid of this device, and with 
the expenditure of about half-an-hour a day, patients inay fulfil all their 
usual activities. 

PORTAL HYPERTENSION 

There is a group of conditions often referred to as Banti’s syndrome, 
resulting from a block in some part of the portal venous bed and charac- 
terized by secondar}' anaemia, leucopenia, thromboc}’topenia, splenomegaly 
and marked opening up of the collateral circulation, especially around the 
lower oesophagus and cardia, from which severe hsemorrhage may occur, 
but also on the anterior abdominal wall and in the anal canal. There may 
also be cirrhosis of the liver. The site of the venous block may be intra- or 
extra-hepatic, the former being associated with one of the forms of cirrhosis 
of the liver, a fact that may be proved by liver function tests. The extra- 
hepatic type of block may be due to fibrous stricture or cavernomatous 
transformation of the portal vein, or thrombosis or stricture of the splenic 
vein; and whichever of these it be, it leads to portal hypertension. 

By long obsen'ation and brilliantly conceived e.xperiments producing 
portal hypertension in animals, WTiipple and his co-workers (1945) have 
gone far towards darifjmg the Banti syndrome, and they argue that by 
switching the portal blood into the systemic circulation they would relieve 
the hypertension and thereby the hsmatemesis and ascites. Blakemore and 
Lord (1945), working with llTiipple, perfected a technique whereby in man 
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months leading up to certain death, and there is little doubt that results will 
improve as experience is gained. The incision is usually along the 7th or 
8th rib, continued obliquely forwards into the abdomen. After opening the 
diaphragm, the oesophagus with its growth is isolated, if need be as high as 
the arch of the aorta, and after excision the upper end is anastomosed to the 
stomach, which after mobilization has been drawn up into the chest. 
Success has attended this procedure and patients have been enabled to live 
comfortable lives; but this is not to deny that certain physiological difficulties 
may arise, especially with regard to oesophagitis, the result of frequent re- 
gurgitation of acid juices. The patient must sleep propped up on high 
pillows, and throughout the twenty-four hours must take alkalis frequently. 
These measures may prevent oesophagitis, but not alwa3's, and then the 
act of swallowing may become so excessively painful that the patient 
would prefer to starve. 

CARCINOMA OF THE STOMACH 

Statistics for cancer of the stomach are universally depressing and re- 
markably constant. Roughly speaking, half of all who report have already 
obvious metastases. If the other half are submitted to laparotomy, 50 
per cent, are found to have such widespread dissemination as to preclude 
even a palliative operation, whilst half of the remainder admit only of 
palliative gastro-enterostomy. Only the residue, i.e., about 12 per cent, of 
the original number, offer any chance of a radical excision. Hitherto, only 
I per cent, of all cases of carcinoma of the stomach have survived for five 
years or more. It is hoped that modern methods may improve this appalling 
figure, and during the war years such leaders as Wangensteen (i943)> 
Lahey (1944), Phemister (1943), and Allison and Borrie (1949) have not 
hesitated to remove the whole stomach and omenta, together with the 
spleen and have left half of the pancreas, if thought necessary. The operation 
can be performed through either the abdomen, the left chest, or through a 
combined route, and the jejunum is anastomosed to the oesophagus, using 
either a loop of the former with an entero-enterostomy or a Roux en-Y 
anastomosis. The object of these devices is to prevent pancreatic juices 
from coming in contact with oesophageal mucous membrane. For groivths 
confined to the pyloric half, a subtotal (near-total) gastrectomy may be 
sufficient, provided that by this term is meant that the section passes through 
oesophageal mucous membrane on the lesser curve side and leaves no more 
than 4 cm. of fundus on the greater cun^e side. This operation can be 
done without opening the chest and there is less tendency to regurgitation 
than in the absence of this small rim of cardia. Subsequently, patients can 
eat meals of reasonable bulk and variety, and with reasonable speed. They 
tend not to gain weight and may suffer some mild diarrhcea, but they can 
undertake light work. 

Time must pass before we know whether life has been prolonged for these 
patients, but these extended operations are undoubtedly worth continuing. 
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During the past two-and-a-half years in my own department in Birmingham, 
we have carried out 7 total gastrectomies with 2 deaths, and 12 subtotal 
gastrectomies (Birmingham definition) with i death (Stammers, 1949). In 
spite of all this, however, the one single factor that -ndll really make the 
position more hopeful, is earlier diagnosis; and this is difficult. 

ULCERATIVE COLITIS AND ITS TREATMENT BY 
ILEOSTOMY AND THE RUTZEN BAG 
This psychosomatic disorder is one of the most distressing to treat. All sorts 
of diets, drugs, vaccines, sera, and lavage have been tried, usually in vain. 
One of the most hopeful measures is ileostomy, yet many physicians hesitate 
to advise it since it is a hea\'j" price for a comparatively young person to pay. 
Once done, however, it is remarkable what improvement takes place: 
frequent stools cease, pain disappears, weight is gained and energy returns, 
the only trouble being the attention required by the ileostomy, the expense 
of copious daily dressings, and the restriction in activities. Indeed, many 
patients, forgetting the former ill-health and pain of their colitis, beg for 
the ileostomy to be closed. The introduction of the Rutzen bag has altered 
all this (Hardy et al., 1949). It is made of thin rubber and has a flat rubber 
flange which fits snugly over the ileostomy, and is then cemented by non- 
irritant rubber solution to the surrounding skin. The lower, dependent part 
of the bag, is controlled by a rubber band so that it may be emptied periodic- 
ally during the day. A second bag is used at night, so that the first may be 
washed and dried ready for ne,xt day. With the aid of this device, and with 
the expenditure of about half-an-hour a day, patients may fulfil all their 
usual activities. 

PORTAL HYPERTENSION 

There is a group of conditions often referred to as Banti’s sjmdrome, 
resulting from a block in some part of the portal venous bed and charac- 
terized by secondary anaemia, leucopenia, thrombocjtopenia, splenomegaly 
and marked opening up of the collateral circulation, especially around the 
lower oesophagus and cardia, from which severe hemorrhage may occur, 
but also on the anterior abdominal wall and in the anal canal. There may 
also be cirrhosis of the liver. The site of the venous block may be intra- or 
extra-hepatic, the former being associated trith one of the forms of cirrhosis 
of the liver, a fact that may be proved by liver function tests. The e.xtra- 
hepatic type of block may be due to fibrous stricture or cavernomatous 
transformation of the portal vein, or thrombosis or stricture of the splenic 
vein; and whichever of these it be, it leads to portal hypertension. 

By long obsen^ation and brilliantly conceived e.xperiments producing 
portal hypertension in animals, Whipple and his co-workers (1945) have 
gone far towards clarifying the Banti syndrome, and they argue that by 
switching the portal blood into the sj'stemic circulation they would relieve 
the hypertension and thereby the hsmatemesis and ascites. Blakemore and 
Lord (194s), working with Whipple, perfected a technique whereby in man 
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the splenic vein can be anastomosed to the left renal or the portal vein 
to the vena cava. This operation is being taken up in most centres in this 
country, and two series have recently been published by Learmonth (1949) 
and Milnes-Walker (1949). The operation is still on trial, since it has a 
mortality of about 40 per cent. At times the surgeon is prevented from 
carrj'ing out the operation by a network of large and friable veins in the 
mesenteries and extra-peritoneal fat; and sometimes he is forced to 
acknowledge that the natural collateral bed is much wider than any artificial 
one that could ever be manufactured. 

ESSENTIAL HYPERTENSION 

The interest of the last twenty years in the surgery of the sympathetic 
nervous system as applied to peripheral vascular disease was bound to lead 
to its application in some form or other to the problem of essential hyperten- 
sion. The pioneers were Adson, Peat, White and Smithwick. A more or 
less standardized operation has evolved, and White and Smithwick (1941) 
laid down rules regarding choice of case. The operation consists of bilateral 
excision of the splanchnic nerves down to the coeliac ganglia, together with 
the sympathetic chain supplying them, that is to say, D5 to Li or Lz. Cases 
regarded as suitable should not show any renal insufficiency, heart failure, 
or cerebral incidents, and only minimal retinal changes. 

The value of the operation must remain sub judice until longer follow-up 
has been possible, but it is certain that the crippling headaches are cured, 
and in a number the blood pressure is apparently lowered. In many others, 
however, the blood pressure returns to preoperative levels within a few 
months, even though the headaches remain relieved. In assessing blood 
pressure it is necessary to take it in the sitting and standing postures, as 
well as with the patient lying down, since there is marked postural in- 
stability, so that whereas in the latter position the pressure may soon return 
to preoperative levels, with the patient standing it may well fall 30 to 40 
mm. Hg. This is important, since it means that during much of the day the 
heart no longer has to work against the preoperative resistance. 

In this disease the surgeon often finds himself persuaded against his will 
by the. physician and coerced into operation by the declaration that unless 
something is done the patient will die within a short time. Partly because 
of this, in almost all centres more advanced cases are being submitted 
to operation — ^with papilloedema and haemorrhages ; having had one or more 
cerebral incidents; with albuminuria; and, more recently, with heart 
failure. One of the astonishing things about these cases is the low operative 
mortality — about 5 per cent.; and although there may be some alarming 
postoperative complications, such as drowsiness, faintness and even un- 
consciousness with the least elevation of the patient, these visceral and 
vascular features do clear up or improve. 

Just as there is a change in view with respect to choice of case, there is 
also a tendency in many centres to remove more of the sympathetic chain. 
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e.g. D3 to L3, with the idea of reducing peripheral resistance in the limbs. 

None would advocate operation for the symptomless hyperpietic dis- 
covered accidentally during life insurance examination, nor for one whose 
symptoms are easily controlled by medical means, but by operation much 
relief can be given for severe headache, dizziness, palpitation, breathlessness 
and visual disturbance, and many patients ha%’’e been enabled to return to 
relatively active lives. 

CONGENIT.^L HEART DISEASE 

Some of the most dramatic of recent advances have been in connexion with 
congenital heart disease, particularly patent ductus arteriosus, the mal- 
formation known as Fallot’s tetralog}', and coarctation of the aorta. To be 
sorted out properly these cases must be admitted under a team of workers 
familiar with cardio-pulmonarj' physiology and well experienced in the 
technique of cardiac catheterization, since there are many types of congenital 
heart lesions and these can only be differentiated by this method. 

The names of Blalock and Taussig (1945) will always be associated with 
the original researches leading to the development of a successful operation 
for the “blue baby” of the Fallot type. It consists of anastomosing a systemic 
arteiy' — usually the cut and down-turned left subclavian — to the pulmonaiy^ 
arter}". In skilled hands it bears a mortality of about 16 per cent., and since 
the altematit'e is cardiac invalidism and certain death, most parents would 
wish to take this risk. The optimum age for operation is seven to ten 5'^ears. 
Restoration to normal health can hardly be expected, but many are trans- 
^ formed from almost completely bedridden, cyanosed, breathless invalids to 
happy children, able to go to school and to take part in general activities. 

Patent ductus arteriosus is easily dealt with; the operation consists of 
gentle blunt dissection of the patent vessel connecting the pulmonaiy^ 
arter}’^ and aorta, with ligation of each end. The mortality is low and the 
results are most successful. 
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the splenic vein can be anastomosed to the left renal or the portal vein 
to the vena cava. This operation is being taken up in most centres in this 
country, and two series have recently been published by Learmonth (1949) 
and Milnes-Walker (1949). The operation is still on trial, since it has a 
mortality of about 40 per cent. At times the surgeon is prevented from 
carr)'ing out the operation by a network of large and friable veins in the 
rtiesenteries and extra-peritoneal fat; and sometimes he is forced to 
acknowledge that the natural collateral lied is much wider than any artificial 
one that could ever be manufactured. 

ESSENTIAL HYPERTENSION 

The interest of the last twenty years in the surgery of the sympathetic 
nervous system as applied to peripheral vascular disease was bound to lead 
to its application in some form or other to the problem of essential hyperten- 
sion. The pioneers were Adson, Peat, White and Smithwick. A more or 
less standardized operation has evolved, and White and Smithwick (1941) 
laid down rules regarding choice of case. The operation consists of bilateral 
excision of the splanchnic nerves down to the coeliac ganglia, together with 
the sympathetic chain supplying them, that is to say, D5 to Li or Lz. Cases 
regarded as suitable should not show any renal insufficiency, heart failure, 
or cerebral incidents, and only minimal retinal changes. 

The value of the operation must remain sub judice until longer follow-up 
has been possible, but it is certain that the crippling headaches are cured, 
and in a number the blood pressure is apparently lowered. In many others, 
however, the blood pressure returns to preoperative levels within a few 
months, even though the headaches remain relieved. In assessing blood 
pressure it is necessary to take it in the sitting and standing postures, as 
well as with the patient lying down, since there is marked postural in- 
stability, so that whereas in the latter position the pressure may soon return 
to preoperative levels, with the patient standing it may well fall 30 to 40 
mm. Hg. This is important, since it means that during much of the day the 
heart no longer has to work against the preoperative resistance. 

In this disease the surgeon often finds himself persuaded against his will 
by the.physician and coerced into operation by the declaration that unless 
something is done the patient will die within a short time. Partly because 
of this, in almost all centres more advanced cases are being submitted 
to operation — with papillcedema and hasmorrhages ; having had one or more 
cerebral incidents; with albuminuria; and, more recently, with heart 
failure. One of the astonishing things about these cases is the low operative 
mortality — about 5 per cent.; and although there may be some alarming 
postoperative complications, such as drowsiness, faintness and even un- 
consciousness with the least elevation of the patient, these visceral and 
vascular features do clear up or improve. 

Just as there is a change in view with respect to choice of case, there is 
also a tendency in many centres to remove more of the sympathetic chain. 
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morbidity and mortality. Sutherland (1946) has made a special study of the 
stillbirth rate and its relation to social influences, and has examined the 
probable factors responsible for: (a) geographical differences; (b) the 
maintenance of high rates and their gradual reduction in recent years; (c) 
the more abrupt decline in stillbirths which has taken place in -the war 
years. He has adduced evidence that the common factor is improved 
nutrition. Denmark has always had lower stillbirth rates than England and 
at the same time has always been a well-fed country tvithout wide social 
class distinctions. If the population of England and Wales could reach the 
same plane of nutrition as that in Denmark the number of stillbirths might 
be reduced by 6000 per annum. The reduction by 34 per cent, in the still- 
birth rate in Wales during the war is a fact that should not pass unnoticed. 

Before the war certain industrial areas were “black spots” so far as mid- 
wifery was concerned. With the better distribution of food, extra milk and 
vitamin supplements, and more efficient obstetric supervision, childbirth 
has become safer in these parts of the countr}^ Emblin (1949) has shown 
how such an improvement can be achieved by the better integration of 
hospital, antenatal, domiciliary and specialist services. In the Halifax 
Municipal Obstetric Organization, he has recorded 5000 consecutive 
deliveries without a maternal death due to pregnancy. 

CONDUCT OF PREGNANCY 

Normal . — In 1947 there tvere 2,067 antenatal clinics provided by the local 
authorities and voluntary associations. Over 700,000 women received 
' ' antenatal care either at these clinics or from private doctors in agreement 
with the local authorities. The magnitude of the service can be appreciated 
from these figures, and it beho^'es all those working in it to be alive to their 
responsibilities. 

There has been an awakening to the fact that the better prepared a woman 
is for her labour the more likely is it to be normal. This applies especially to 
the amount of analgesia that she may require. The majority of women facing 
their first confinement are anxious about what lies before them. Yet how 
many of them are given a chance in busy antenatal clinics, to unburden 
their minds.? 

Several maternity centres have introduced a course of preparation for 
childbirth. This consists of lectures and demonstrations. At University 
College Hospital a programme has been evolved in which the physiology of 
pregnancy and labour is explained simply by a midwife with the use of 
diagrams, models, and so forth. A physiotherapist describes the pain-fear- 
tension syndrome of Dr. Dick Read and also the way in which it can be 
^ overcome. She teaches muscle relaxation and certain exercises, which are 
also practised at home. Questions are freely invited. Colleagues from the 
psediatric department adw'se on the preparation for breast feeding and 
answer questions relating to the baby. The anesthetist demonstrates 
different forms of analgesic apparatus which the mothers handle. 
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The reduction of maternal mortality by more than three-quarters in fifteen 
years is a remarkable achievement. All the more noteworthy are the low 
records of maternal and infant mortality that have been reached, despite the 
interval of the war years (table i). 

Is this improvement due to better obstetric practice.? There are those who 
claim that this is the sole reason. Yet there are factors apart from advances in 


Table i 

MORTALITY Rf\TES IN ENGLAND AND WALES (1939-48) 


Year 

Live 
Birth 
Rate per 
1000 Total 
Popula- 
tion 

Maternal 
Mortality 
Rate including- 
Abortion per 
1000 Births 

Still- 
birth 
Rate per 
1000 Total 
Births 

Neo-natal 
Mortality 
Rate* per 
1000 Related 
Live Births 

Infant 
Mortality 
Rate per 
1000 Related 
Live Births 

i 

1939 1 

14.8 

3-13 

38 

28.28 

51 

J940 , 

14.1 

2.68 

37 1 

29.61 

57 

1941 

1 . 3-9 

2.80 

35 

29.00 

60 

1942 

15.6 

2.48 

33 

27.23 

SI 

1943 

16.2 

a. 29 

30 

25.22 

49 

1944 

17.7 

1-93 

28 

24-35 

45 

194 s 

iS-9 

1.80 

28 

24.76 

46 

1946 

19.2 

1-43 

27 

24.46 

43 

1947 

20.5 

1. 17 

24 

22.70 

41 

1948 

17.9 

I.OI 

23 

19.70 

34 


* i.e. Deaths under 4 weeks, 


technique and the management of the complications of pregnancy and 
labour that have contributed. For instance, many more mothers come under 
antenatal supervision at an earlier date in pregnanc3L There is a wider and 
more serious attempt to keep pregnancy normal rather than await com- 
plications and all the sadistic drama that surrounds them. More and more 
emphasis is being laid on prevention, and with the increasing practice of 
family limitation the preservation of infant life is all the more imperative. 
The nonchalant attitude towards the wastage of infant life that existed in 
the Victorian era is no longer found to-day; the survival of the newborn is a 
concern not only of the family but of the nation. 

Social factors are assuming increasing importance, and there is abundant 
proof that women in the lower social classes are exposed to greater hazards 
when having their babies than their better-off sisters. If this group were 
able to have the same attention during pregnancy, parturition and the 
puerperium that mothers in social class I (Registrar-General’s classification) 
receive, then there would be an immediate drop in maternal and infant 
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limit of normal blood pressure in pregnancy has been recognized as r 40/90, 
mm. Hg, but there is an increasing tendency to lower this figure and adopt 
rzo/So mm. Hg as the standard. 

The interest in hypertension has shifted to those cases in which a rise of 
blood pressure is found early in pregnancy — so-called “chronic or essential 
hypertension”. At the recent British Congress of Obstetrics and Gynacolog)', 
Browne (1949) reviewed this subject to which he has given so many years 
of study. He is of the opinion that chronic hypertension contributes about 
25 per cent, of all forms of toxaemia of late pregnancy, and when it is accom- 
panied by diminished kidney function, severe arteriosclerosis or albuminuric 
retinitis, continuation of the pregnancy is dangerous to the mother. The 
blood pressure rises in about 60 per cent, of other cases during pregnancy, 
and in about one-third of these albuminuria develops and intra-uterine 
death usually occurs. When the blood pressure at the start of pregnancy is 
150/100 mm. Hg or over, the outlook for the fcetus is poor. The immediate 
risk to the mother is either eclampsia or a cerebral catastrophe. It seems 
that the hypertension is not permanently aggravated by the pregnancy 
unless the patient develops superimposed pre-eclamptic to.xamia or 
eclampsia. 

Treatment . — In the uncomplicated case it is usual to allow pregnancy to 
continue, but if early in pregnancy the blood pressure is more than 150/100 
mm. Hg the prognosis for the foetus is bad and termination is indicated. 
Again, when the blood pressure rises over 160/100 mm. Hg and albumin 
appears in the urine the outlook for the fcetus is serious. The aim of treat- 
' r nient should therefore be to keep the tension below this critical level, and 
at present this can be done only by rest. It is usual to prescribe one of the 
barbiturates. Unfortunately there is no drug which nill maintain a per- 
manent reduction of blood pressure. Tetraethylammonium bromide, 
pentamethonium iodide (C5), or potassium thiocyanate are disappointing. 

One of the difficulties of treatment is to know when to terminate the 
pregnancy. During the last few weeks of pregnancy, to,XEemia with its high 
fcetal mortality may be an added complication, and this at a time when the 
foetus is premature. One may interfere too early before the foetus is mature 
enough to survive, or too late, Avith resultant death in utero. Every effort is 
made to coax the pregnancy to the 36th week, when it should be terminated. 
There is an increasing tendency to deliver these cases by Cssarean section 
under local or spinal anaesthesia. In this Avay the foetus is subjected to the 
least possible trauma. But even by this method of delivery certain surtival 
of the baby cannot be guaranteed. 

PREGNANCY IN THE DIABETIC 

Pregnancy in the diabetic has always been associated Avith a high foetal 
mortality. With the introduction of insulin and proper control the risk of 
pregnancy to the mother has become almost negligible, but there has not 
been a corresponding fall in the number of stillbirths and neonatal deaths. 
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ANTEPARTUM HAiMORRHAGE 

The two most common causes of bleeding after the 28th week of pregnancy 
are placenta pretvia and accidental hcemorrhage. It is the treatment of the 
former that has altered. There was a time when bleeding from placenta 
praevia was considered a major emergency and pregnancy was immediately 
terminated, no matter the amount of the haemorrhage or the period of 
gestation. An early attempt at diagnosis was made by digital examination of 
the lower uterine segment. This often provoked further bleeding, and with 
this the foetus died and the mother became exsanguinated and later some- 
times succumbed to infection. Maternal mortality was about 6 per cent, 
and foetal mortality over 50 per cent. 

By conservative treatment these figures have been much reduced. Macafec 
(1949) has published a series of 275 cases from the Royal Maternity Hospital, 
Belfast, in which the maternal mortality was 0.73 per cent, (no death from 
hEemorrhage or shock) and the gross foetal mortality was 20.4 per cent. The 
most important cause of foetal mortality is prematurity and any treatment 
that will help to increase maturity will therefore save infant life. There is 
another factor which is at present difficult to eliminate, and that is foetal 
abnormalities. The association of this complication with placenta pricvia 
varies from between 3 to 4 per cent. 

The case which is to be treated expectantly has to be selected with care. 
There is no justification for embarking on this treatment when haemorrhage 
occurs after 38 weeks’ gestation. In Macafee’s opinion “the case in which 
expectant treatment is most valuable is the one where a small haemorrhage 
has occurred at 30 to 34 weeks, where the baby is premature, and where the 
baby’s chance of survival is much improved if the pregnancy can be pro- 
longed three to four weeks. An additional and important factor is the amount 
and duration of the haemorrhage”. Expectant treatment should only be 
undertaken in a hospital, where a full blood examination should be done. 
The vagina should not be examined but a speculum should be passed to 
see whether the bleeding is due to an obvious vaginal or cervical cause. 

Active treatment is usual after the 38th week or when there has been a 
severe hemorrhage and abdominal examination points to placenta previa. 
It should be carried out in the operating theatre, for upon the degree of 
placenta previa so Cesarean section will be indicated. In the third or 
fourth degree — marginal or central of the old nomenclature — Cesarean 
section is the usual treatment. For the lesser degrees, artificial rupture of the 
membranes often suffices. 

HYPERTENSION IN PREGNANCY 

The importance of observing the blood pressure in pregnancy is receiving 
more and more emphasis. A rise of blood pressure has long been recognized 
as one of the early signs of pre-eclamptic toxemia. If more attention were 
paid to this and treatment instituted earlier the incidence of these cases of 
grave toxamia with their heavy foetal loss would be reduced. The upper 
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and in recent months have modified the dose. When contractions are be- 
coming painful the initial dose has been increased to 150 mg. Several hours 
later a second injection may be needed, and then the amount given is 100 mg. 
If pethidine is given too early it does cause delay in labour. In spite of the 
favourable results, study of this drug is still being continued in order to 
achieve the optimum effect, that is, the greatest relief for the mother without 
delaying labour or depressing the respiration of the baby. 

An old and established friend, chloral hydrate (30 grains [2 g.]), remains a 
useful drug in the early stages of labour. There is a combination widely 
known as “mother’s mist.”. A single dose of bromide apparently is not 
pharmacologically effective, and the third ingredient, tincture of opium, in 
one hospital mixture, for example, amounts to only minims (0.5 ml.), 
the equivalent of 1/16 grain (4 mg.) of morphine. The continued use of this 
mixture seems hardly justified. 

In our view barbiturates are not indicated in labour but they may be given 
before labour has begun in order to relieve anxiety. When these drugs are 
pushed to the extent of producing stupor the life of the baby is jeopardized. 

Omnopon a grain [20 mg.]) and scopolamine (1/150 grain [0.43 mg.]) is 
a combination favoured by many practitioners. There are two types of case 
in which this is indicated; (i) when a mother is seen rather early in labour 
and at night, and is unduly apprehensive; and (2) when trial labour has 
continued for some time and the drugs mentioned previously have proved 
inadequate. In this type additional sedation may be needed, and rectal 
ether {z\ ounces [75 ml.]) in olive oil (i-^ ounces [45 ml.]), or rectal paralde- 
hyde (240 minims [14 ml.]) in olive oil (2 ounces [57 ml.]) can be recom- 
mended. Again, chloral hydrate (30 grains [2 g.]) may be used with the 
injection of omnopon and scopolamine. Repeated injections of scopolamine 
are not advisable as with this drug some mothers become disorientated 
and unmanageable. Of heroin I have not had any e.xperience. A recent 
report has shown that it increased the incidence of asphyxia neonatorum. 
It is known to be more depressant upon the respiratory centre than mor- 
phine. 

It is important to reiterate that a parturient woman should not be allowed 
to go without sleep for twenty-four hours. 

As already stated, more and more attention is being paid to the condition 
of the baby at birth. The worst possible result of an analgesic drug is that it 
paralyses the respiratory centre and the baby dies from asphyxia. There are 
degrees of asphjocia, and what is exercising the attention of paediatricians is 
the possibility of permanent damage to the cortical cells in non-fatal 
asphyxia. Investigators have noted that children who have suffered anoxia 
at birth have developed convulsions, or again, impaired intelligence, as 
compared with their siblings. So there is this additional and remote danger 
which must be taken into account when advising upon obstetric analgesia. 

There is a tendency to rely over-much upon the hypodermic needle or the 
tablet as part of a stereotyped system to relieve the pain of uterine contrac- 
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Workers in the United States have published figures of much loVver foetal 
loss as the result of hormone therapy. Credit must be given to Smith and 
Smith (1934), who revealed the hormone imbalance that is found in 
abnormal pregnancy. They were interested in the problem of pregnancy 
toxffimia and chose a series of diabetic pregnancies since there is such a 
high incidence of pregnancy toxmmia in diabetics. They found an increased 
amount of chorionic gonadotrophin in the serum of those tvomen who 
developed toxemia. Later, they showed a low cestrogen level in the urine 
and serum of diabetic women with superadded toxaemia. There was also 
a low pregnanediol excretion in this group. A theory has been advanced 
that the source of progesterone and cestrin in pregnancy is the syncytial 
cells in the placenta. In toxaemia there is syncytial degeneration, so that the 
placenta cannot utilize chorionic gonadotrophin for the formation of 
progesterone and oestrin. The Smiths (1948) have shown that stilbastrol 
therapy helps to maintain the balance between chorionic gonadotrophin, 
cestrin and progesterone. White (1947) has achieved remarkable results with 
hormone therapy and has improved the fcetal survival rate to 90 per cent., 
reducing the incidence of toxaemia to 5 per cent. Treatment should be 
started early in pregnancy with stilboestrol 5 mg. three times a day, increasing 
to 135 mg. by the 34th week. 

The time and method of delivery has been a subject of much controversy. 
Oakley and Peel (1949) have had an extensive experience of pregnancy in 
diabetes at Kings College Hospital, London, where the incidence of diabetic 
pregnancy is about 1:50 pregnancies. They are of the opinion that 36 
weeks is the optimum date for termination in the absence of special indica- " 
tions for earlier or later interference. They have found that the combined 
foetal loss from fresh stillbirth and neonatal death is greatest in spontaneous 
and induced labour. The baby of a diabetic mother tolerates labour very 
badly, especially if it is prolonged, and uterine inertia is more common. 
They are firm in their view that Csesarean section under local or spinal 
anaesthesia carries with it the lowest fcetal mortality if undertaken at the 
36th week. In 213 Caesarean sections they had only one maternal death. 

OBSTETRIC ANALGESIA AND ANAESTHESIA 

A subject which has received much attention is obstetric analgesia, but the 
ideal type of analgesia in childbirth has not yet been attained. Space does 
not allow of a recital or appraisal of the many drugs and their combinations 
that have been used to relieve the pain of labour. It has been realized that 
babies have died from asphyxia resultant upon the transplacental influence 
of the drug. It is poor consolation for a mother to have a painless delivery 
only to be told when she wakes from her torpor that her baby is dead. 
Sometimes the effect of the analgesic is not lethal, yet it may cause many 
anxious minutes to the attendants during their efforts to revive an 
asphyxiated baby. 

At University College Hospital we have established the value of pethidine, 
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placenta had been left in ntero for three to seven hours. He has also shown 
how shock increases with the duration of retention of the placenta. No matter 
how brutal the deliver}', if the uterus is empty within an hour of delivery, 
obstetric shock is an unusual complication. 

There are now hospitals where an intravenous injection of an oxytocic 
drug (pitocin, 5 units, or ergometrine, 0.125 mg.) is given routinely with the 
birth of the head. There are others where this practice is restricted to opera- 
tive delivery in which an anaesthetic is given. The impression gained is that 
by this technique the third stage of labour becomes an almost bloodless 
procedure, but the incidence of manual removal of the placenta is raised. 

POSTPARTUM REHABILITATION 
The present tendency is to start early movement, not only after operations 
but also after deliveries. It has long been appreciated that venous stasis pre- 
disposes to thrombosis. With a view to measuring the rate of venous blood 
flow in the legs of women at term and in the puerperium, Wright et al. 
(1949) at University College Hospital have been using radioactive sodium. 
Foot-groin venous blood flow estimations showed a great retardation of the 
venous flow in the legs of patients during labour; in the puerperium, how- 
ever, the rate of venous flow returned rapidly to normal and was almost 
identical with that of non-pregnant subjects. 

With early ambulation the patient is out of bed by the third day. Within 
twenty-four hours of delivery the mother sits on the edge of the bed and 
swings her legs. A physiotherapist also instructs her in breathing and e.xer- 
cises. After forty-eight hours the mother stands and walks round the bed. 
On the fourth day she should be able to walk to the toilet. Soldenhoff 
(1948) has given a year’s trial to early rising and is convinced that it is 
better than keeping the mothers in bed for ten to fourteen days. Respiratory 
complications are reduced and there is less need for catheterization. The 
length of stay in bed for thrombophlebitis cases was reduced by fourteen 
days. In those centres where early ambulation is practised there is general 
support for it from patients, nurses and medical personnel. 


References 

Browne, F. J. (1949): Trans. Brit. Congr. Obstet. GyitteC. fin the press). 
Dieckmann, W. J., et al. (J947): Amer. J. Obstet. Gynec., 54, 415. 

Emblin, N. (1949): Brit. med. J., i., 260. 

Macafee, C. H. G. (1949): Post-grad. med.J., 25, 397. 

Oakley, W., and Peel, J. (1949) : Trans. Brit. Congr. Obstet. Gyncec. (in the press). 
Sheehan, H. C. (1949); Brit. med.J., i., 849. 

Smith, G., and Smith, O. W. (i934): Amor. J. Physiol, 107, 128. 

, (1948): Amer.J. Obstet. Gynec., 56, 821. 

Soldenhoff, R. de (1948): Lancet, ii, 961. 

Sutherland, I. (1946); Ibid., ii, 953. 

White, P. (1947): Pennsylv. med.J., 50, 705. 

Wright, H. P., et al {1949): J'. Obstet. Gi'nac. Brit. Emp., $ 6 , 35. 



28 o 


THE PRACTITIONER 


tions. Too often is it forgotten that there is an individual with her own 
particular personality who should play an active part in her own delivery. 
It is an indubitable fact that the better the mother is prepared for her 
confinement during pregnancy the less analgesic drug she will need. It 
should be obligatory for all those who work in antenatal clinics to devote 
some of their time to allaying the fears that beset the expectant mother. 
Analgesic apparatus should be demonstrated in the antenatal clinic, and every 
expectant mother shown how to use it. 

An obstetric department is failing in its service to the community if its 
personnel does not include an anaesthetist who has made, or is making, a 
special study of the particular problems that arise in obstetric analgesia and 
anaesthesia. The aim should be to ensure that a woman receives all the help 
that science can give in such a way that she can experience that fulfilment 
and joy which are her natural right. 

POSTPARTUM HAiMORRHAGE 

Haemorrhage now occupies second place as a cause of maternal mortality. 
Antepartum haemorrhage has already been mentioned, and the way in which 
it can be controlled. But deaths from postpartum hemorrhage are four times 
as common as from antepartum hemorrhage, and the complications of the 
third stage of labour equal those of the first and second stages together. 
Even in well-regulated institutions the incidence of postpartum hemorrhage 
is between 2 and 3 per cent. Most cases of postpartum hemorrhage are 
due to atony, and bleeding from the placental site is controlled; (i) by the 
contraction of the uterus which compresses the vessels; (2) by retraction 
— permanent shortening of the muscle bundles — which constricts the 
vessels; and (3) by thrombosis at the placental site. 

At the Chicago Lying-in Hospital, Dieckmann (1947) has developed a 
technique by which one unit of pituitary is injected intravenously with the 
birth of the posterior shoulder. The incidence of postpartum haemorrhage 
has been reduced from 1.36 per cent, to 0.35 per cent. He is of the opinion 
that the placenta begins to separate as the baby is born and that it can be 
expressed normally within one to three minutes after delivery. For the 
proper separation of the placenta slow delivery of the baby is of the utmost 
importance. Dieckmann pauses thirty seconds after the delivery of the 
anterior shoulder and sixty seconds after the posterior. In this way the 
uterine wall is given time to contract and retract and tears itself away from 
the placenta. 

The old practice of waiting hours for the delivery of the placenta, even 
in the absence of hemorrhage, is fast disappearing. Manual removal of the 
placenta is now practised within an hour of delivery. Sheehan (1949) has 
examined 98 patients at autopsy who died from retained placenta and post- 
partum hemorrhage. Most of the deaths occurred in cases in which the 
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infection, either clinically, serologically or radiologically. In the two abor- 
tions, syphilis did not appear to be causative. In three-quarters of the cases 
treatment was not started until after the fourth month of pregnancy. 

Immunization . — The problem of immunizing infants against whooping- 
cough and diphtheria at a much earlier age than the customar}' six to nine 
months has been the subject of considerable work. Whooping-cough is fatal 
in a high percentage of cases in the first six months of life, and as few 
infants carry over any appreciable immunity from their mothers the pos- 
sibility of early immunization — starting even in the neonatal period — is 
certainly worthy of investigation. Some few years ago Cohen and Scadron 
immunized mothers in the third trimester of their pregnancies and found 
that the infants derived a quite appreciable immunity in the early months by 
tlus method. It was long thought that the very young infant had but poor 
powers of antibody formation; this is now disproved. Although antibody 
production undoubtedly increases throughout the first year of life, adequate 
response may follow immunization at as early an age as six weeks. It is thus 
possible and practicable to immunize infants against pertussis at this age. 
In the case of diphtheria, however, passively transmitted maternal immunity, 
which occurs in about 50 per cent, of infants, may interfere with the de- 
velopment of active immunity following A.P.T,, and immunization is better 
delayed until three months of age. 

With the mass immunizations that have taken place in recent years, there 
is an alteration in the immunity of the population as a whole, and subclinical 
infections, acquired from carriers, which acted as stimulators of immunity, 
r , are now much less prevalent. As a result, repeated doses of A.P.T. and 
pertussis vaccine are necessary at intervals throughout childhood if satis- 
factory litres are to be maintained in the blood. They may be given, com- 
bined, at two- or three-yearly intervals. Pertussis vaccine, in dosage of 
20,000 million organisms, should also be given after any known exposure to 
whooping-cough. 

The problem of diphtheria carriers, for long an insoluble one, has shown 
signs of solution since the introduction of penicillin, and encouraging 
results have been published following aerosol therapy (Legros, 1947), and 
after systemic treatment (Wemstein, 1947). Legros reported a 90 per cent, 
clearance after four days’ treatment with ioo,ooo units of penicillin dissolved 
in 4 ml. normal saline and inhaled for ten minutes daily. Wemstein recom- 
mended 250,000 units daily by intramuscular injection for twelve days. 

The prevention of tuberculosis is still an outstanding problem. B.C.G. 
vaccination has for a number of years been employed in infancy in various 
parts of the world, particularly in Scandinavia, and has proved both success- 
_ ful and safe. It may be that this will be the next great advance in preventive 
' ' prediatrics in this country. 

CARE OF THE NEWBORN 

There is renewed interest in the nursing of new-born infants in maternity 
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Curative and preventive piediatrics have both shown steady progress during 
recent years and there is evidence of much closer cooperation between 
hospital paediatricians and infant welfare and school medical officers, to the 
mutual benefit of both and, even more important, of tlie children. The 
general practitioner also, who is responsible for the care of most of the 
childhood population throughout the country, is being considered in this 
progress by the increased time in the medical curriculum which is being 
allotted to the subject of child health and paediatrics. Instruction is now being 
given for three months in most medical schools (including one month’s 
residence), with a view to ensuring that all students on qualifying have a 
more adequate basic knowledge of the problems of health and disease in 
infancy and childhood. Although the two aspects, health and disease, are 
closely linked together, it is convenient in reviewing recent progress to 
consider them separately. 

PREVENTIVE MEASURES 

As regards child health, or the prevention of disease in childhood, there 
have been a number of striking advances. The publication of the Ministry 
of Health report on Neonatal Mortality and Morbidity (1949) has been 
perhaps the most noteworthy and helpful addition to the literature on this 
subject. It should be read by all who have the care of new-born infants, as 
well as by obstetricians and maternity medical officers. 

The preparation of a rhesus hapten by Carter (1947), if her work can be 
confirmed and the hapten produced in adequate quantity, is an important 
contribution to the treatment of hcemolytic disease of the newborn, and may 
result in its being included among the preventable diseases. By the use of 
this substance, a lipoid fraction obtained from group O rhesus-positive 
blood, Carter succeeded in lorvering the antibody titre in a number of 
sensitized mothers. She has reported {1949) a series of 30, either treated or 
undergoing treatment, and also recorded the results with 27 affected babies, 
twenty of whom recovered, fourteen without any transfusion and the other 
six with a single transfusion each of less than roo ml. 

Another disease which could, and should, be prevented is congenital 
syphilis. The results of treating the mother antenatally with penicillin, even 
if treatment is not begun until after the fourth month of pregnancy, are 
excellent. Tucker (1949) treated 149 syphilitic pregnant women, and 127 
had normal full-term infants, 16 were delivered prematurely but the in- 
fants survived, and 2 aborted. In no case was there any evidence of syphilitic 
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rheumatism was twenty times greater in the control group. Kuttner also 
reported further series treated with sulphathiazole, sulphamerazine and 
sulphadiazine with comparable results. The dosage was small, varying from 
0.25 to 0.5 g. daily. Despite the undoubted value of such a form of therapy, 
the development of resistant strains of streptococci is a serious drawback. 
Stokes (1947) found that a significant rise in sulphonamide-resistant or- 
^ ganisms occurred in the throats of children given 0.5 to 1.5 g. daily as a 
prophylactic. Rosenberg and Hench (1946), however, made no mention of 
this in collecting data of over 1000 children treated with prophylactic 
sulphonamide between 1939-45. Recurrences of rheumatism were found 
in 2.2 per cent, as compared with 13.7 per cent, in the controls, and they 
concluded that such prophylaxis was therefore well worth while. 

Maliner (1947) obtained good results with pemcillm orally, tablets of 
5000 units being sucked after meals. Lapin (1948) treated a large series 
for a 3'ear with 50,000 units twice daily, in the form of buffered tablets 
given before breakfast and supper, and found that upper respiratorj’^ infec- 
tion and recurrences of rheumatism were much less than in a control group. 

Sheldon (1948) has made the valuable suggestion that the school medical 
officer should, in conjunction with the general practitioner, play a much 
larger part in the detection of early rheumatism, which is essentially a disease 
of school age, by following up all children who have been absent from school 
with a sore throat. From three weeks to one month after their attack of 
throat infection these children should be seen and examined with special 
reference to the possibility of early cardiac involvement. Sheldon also 
4..^ supports the idea originally put forward by Schlesinger (1938) that this 
period is the ideal time to prevent the development of rheumatism by giving 
a course of sodium salicylate. 

Although it has recently been suggested that rheumatism is becoming 
less frequent in children, it is still a major problem. The importance of 
maintaining an adequate plasma salicylate level is now recognized. Most 
children will tolerate the 1.5 grains per pound {o.i g. per kg.) body weight 
per day necessaiy' to produce such a level. The value of giving vitamin K 
concurrently, because of the hypoprothrombinsmia resulting from salicylate 
administration, has been stressed, and Shapiro (1944) has shov'n that i mg. 
of vitamin K for each i g. of sodium salicylate will neutralize any 
hEemorrhagic tendency. 


CURATIVE PAEDIATRICS 

Chemotherapy . — More figures are available of the long-term results of the 
treatment with streptomycin of children suffering from tuberculous meningitis 
and miliary tuberculosis. It is clear that the ideal drug has not yet been found. 
The term “cure” can be applied only to a small percentage of cases of 
meningitis, although the figures for miliar^^ tuberculosis are much more 
encouraging. The introduction of dihydrostreptomycin (Hobson et al., 
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hospitals in cots at their mothers’ bedside rather than in nurseries. The 
advantages are many and the results excellent. This really psychological 
procedure might well be adopted — or rather re-adopted, for it was the 
normal order of things many years ago — in plans for new maternity units: 
small groups, 2, 4 or 6, preferabl}^ not more, mothers with their infants 
being nursed together. This regime certainly helps the relationship between v 
mother and infant and is particularly valuable educationally to primipara:. 

It encourages breast feeding and the adoption of a mutually satisfactory 
feeding time-schedule between mother and infant. It is also of value in 
stressing to students and resident medical officers the “child health” aspect 
of neonatal life and progress as opposed to the neonatal pathology, which 
usually attracts greater attention. The abolition of the large (though often 
not large enough) nurseries limits the risks of infection and of epidemics. 

It is the opinion of some psychiatrists that the behaviour problems en- 
countered in older children attending child guidance clinics would be 
fewer if this method were more widely adopted 
Rickets and scurvy are both being seen more often than in recent years 
and there is need to re-emphasize the importance of impressing on mothers 
the reasons for their having to give their infants cod-liver oil and orange 
juice, or their equivalents, in adequate doses regularly. There is still a \vide- 
spread belief among mothers that orange juice is given primarily for the 
baby’s bowels and that if they are opened normally the juice need not be 
continued. Similarly, if cod-liver oil is not accepted readily by the infant a 
mother will often discontinue giving it, but will not tell her doctor that 
she has done so. Direct questioning of the mother at each visit to the welfare --f 
clinic or doctor is the only way of ascertaining with certainty that every 
infant is getting a daily addition of vitamins, and so of preventing these 
diseases. 

RHEUMATIC INFECTIONS 

The problem of preventing, or minimizing, recurrences of rheumatic in- 
fection has been tackled along two main lines: first, diet and environment, 
and secondly, prolonged treatment with sulphonamides or penicillin to 
prevent the upper respiratory infections which precede the rheumatic 
exacerbations. Jackson et al. (1947) found that recurrences were diminished 
when special attention was paid to the diet, particularly when more protein 
and less carbohydrate were given. Environment was found to be an im- 
portant factor only in that social group corresponding to our Registrar- 
General’s Class V. They concluded that an e.xcellent diet and a high level 
of environmental care would practically eliminate the chances of recurrence 
with carditis. Where such diet and care were not available they considered 
that chemotherapeutic prophylaxis was indicated. ^ 

Sulphonamides. — Kuttner (1947) treated a series of rheumatic children - ^ 
with sulphanilamide for two consecutive winters and obsen'ed a comparable 
control series. The incidence of streptococcal pharyngitis and of recurrent 
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Procaine penicillm (? in 2 per cent, aluminium monostearale will produce an 
adequate blood level for twenty-four hours, so that injections, even in 
cases of severe infection, need only be given once daily. For meningococcal 
and pneumococcal meningitis, 500,000 to 2,000,000 units may be given. In 
favourable cases, only two or three such injections may be necessary. In 
H. infliienzes infections a combination of sulphadiazine and streptomycin 
seems to produce the best results. Because of the rapidity with wluch this 
organism becomes resistant to streptomycin a large initial dose is imperative. 
Streptomycin, 0.5 to i g. according to age, may be given six-hourly, and 
sulphadiazine, i to 4 g., followed by 0.5 to i g. six-hourly. Penicillin may be 
of value if streptomycin resistance occurs before the infection is overcome, 
and treatment may have to be continued for some time. Alternatively, 
three or four separate intensive courses lasting for twenty-four hours may 
be given- at three- to four-day inten'als. This method has given excellent 
results in influenzal meningitis. The indication for repeating the course is 
the infant’s general condition, not the state of his cerebrospinal fluid. It is 
seldom necessary to do more than one lumbar puncture. 

Gasiro-mieriiis in infancy has been the subject of continued research, 
both from the point of view of fluid requirements and of bacteriolog)'. 
Bacteriological investigations have naturally led to extensions of the chemo- 
therapeutic approach. The etiologj' of epidemics of diarrhoea in early in- 
fancy, and particularly in the neonatal period, is still obscure. Various 
viruses have been implicated in some outbreaks, staphylococci in others, a 
non-motile type of B. coU {B. neapolitanum) in others, and no pathogenic 
T ^ organism at all in yet others, so that it is improbable that any one single 
etiological agent is responsible. The most fertile field for investigation has 
been the B. neapolitanum, which has been found in a number of different 
areas in the countty, but its pathogenicity is still uncertain. Because of the 
rapidity with which this organism becomes resistant, a short but intensive 
course of streptomycin is necessary. The usual dose is 20 mg. per pound 
(22 mg. per kg.) body weight per day, given four-hourly. If no improvement 
occurs within five days, a change of antibiotic is indicated. In many cases 
the results have been most satisfactory, but it is quite possible that the 
good effects have been due to the control of the secondary infections which 
are so often present in these cases, particularly of the upper respiratory 
tract and middle ear. 

Some progress has been made with ca-liac disease and cystic fibrosis of 
the pancreas. The work of Andersen (1947) and Sheldon (1949) has stressed 
the importance of omitting starch rather than fat from the diet in coeliac 
disease; the results of high-protein, low-fat and starch-free diets are truly 
remarkable. The principles of treatment are that milk must be modified, 
protein provided in approximately tvwce the normal quantity, and starch 
and dextrin excluded from the diet. Soya bean flour is a suitable 
alternative for making bread and biscuits. Fat intake should be low but need 


1948) may diminish the incidence of toxic complications, particularly in 
the nervous system, and so allow of a higher dosage. More potent and 
less toxic antibiotics active against B. tnherciilosis are even now under- 
going clinical trial. 

For the extrathoracic tuberculous infections and for minimal lesions needing 
treatment, oral administration with /)-aminosaIicylic acid (P.A.S.) has 
proved valuable. In doses of i to 5 g. daily, which are adequate, to,\ic re- 
actions have been few, although rashes may necessitate a diminution or 
even temporary cessation of treatment. 

Tuberculous cervical adenitis, especially the acute form, has responded 
well to chemotherapy.- Systemic streptomycin and oral P.A.S. both produce 
good results and in cases in which softening has already occurred aspiration 
and replacement with 100,000 units of streptomycin dissolved in 1 ml of 
sterile water may well obviate the need for surgical inten'cntion. The 
aspiration may have to be repeated once or twice, with similar streptomycin 
instillation, at weekly intervals, before subsidence finally occurs. Tuberculous 
peritonitis likewise has shown prompt improvement after both streptomycin 
and P.A.S., symptoms clearing within a week or ten days of the beginning of 
treatment. 

Other chemotherapeutic substances recently introduced are aerosporin, 
Chloromycetin and aureomycin. These have proved effective in a wide range 
of infections. Aerosporin, given orally, has produced results in the treat- 
ment of gastro-enteritis in infants comparable with those following strepto- 
mycin. Chloromycetin has been found effective in typhoid fever, and 
aureomycin in B. abortus infection and atypical pneumonia. It is still too 
early to evaluate their true worth, but they are all compounds of promise 
and, of great importance in' prediatrics, may be administered orally. Optimal 
dosage cannot yet be determined but the recommended courses are: (a) 
for aerosporin in gastro-enteritis, a course lasting up to five days if necessarj', 
using 20 mg. per pound (22 mg. per kg.) body weight per day, in divided 
doses four-hourly; (b) for Chloromycetin, an initial dose of 0.5 to z g., 
according to age, followed by 0.25 g. four-hourly; and (c) for aureomycin, 
0.25 g. (250,000 units) four-hourly. 

Meriingitis due to organisms other than M. tj/fie/ra/os/r has been subjected 
to a variety of treatments from time to time, culminating in the routine 
intrathecal administration of one or other chemotherapeutic or antibiotic 
at frequent intervals, often daily. Recent work has shown that intrathecal 
treatment is not necessary (certainly not as a routine) to effect a cure. Hoyne 
and Brown (1948) obtained better results in H. meningitis without 

using intrathecal injections, and Dowling et al. (1949) reported similar 
findings in pneumococcal meningitis. This means that meningitis may come 
to be added to the list of infections in infancy and childhood which may, 
in suitable cases, be treated at home in the future. The use of the latest 
depot technique for penicillin administration brings this a stage nearer. 
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B.A.L. IN PINK DISEASE 

The etiology of acrodynia (pink disease) remains unproven, but the sug- 
gestion made by Warkany and Hubbard (1948) that it is due, in some cases, 
to an idiosyncrasy to mercur}'' has met mth a certain amount of confirma- 
tion. In Manchester, for example, where the condition is common, there is 
a history in almost every case of the ingestion of mercury, usually as calomel 
in teething powders (which may contain 25 per cent, or more of calomel), 
and in the urines of affected infants an excess of mercurj' — ^that is, over 
5 pg. per 100 ml. — ^has been found in three-quarters of the cases, the average 
figure being 75 pg. per 100 ml. (Varley, 1949). The treatment of severe 
cases, recommended when mercury is present in the urine, is with B.A.L., 
in doses of i mg. per pound ( r . i mg. per kg.) of body w'eight, given four-hourly 
for one day, and then twice daily for ten days, by which time improvement 
should have occurred. B.A.L. may be prescribed in a 10 per cent, solution 
in oil. Bivings (1949) reported cure or prompt improvement in eleven of 
fifteen children so treated. It must be remembered that B.A.L. is a toxic 
compound and reactions (anorexia, restlessness, vomiting, fever and con- 
vulsions, and the presence of a reducing substance in the urine) may occur 
if excessive or too long-continued dosage is given. According to Tye and . 
Siegel (1947) such toxic symptoms may be prevented by giring ephedrine 
sulphate, J of a grain (16 mg.), half an hour before the injection of B.A.L. 
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not be so rigidly restricted as is customary'. A high intake of vitamin A 
and vitamin D is desirable: 3000 units of A, and 1500 units of vitamin D 
daily. A recent advance of importance is the production of a u'ater-soluble 
mixture of these vitamins : an aqueous dispersion in propylene glycol which 
can be given in the feeds or in fruit juice. It is particularly valuable for use ’ 
in coeliac disease, but is also a noteworthy aid in the care of premature 
babies, in whom the need for vitamins is great and whose fat absorption is, 
at best, restricted. ’ . 

In c>'sffc fibrosis of the pancreas, which is by no means a rare disease, the 
problems of preventing and treating the recurring pulmonary infections are 
most important. Andersen (1949) believes that dietarj' regulation will help 
in preventing these complications and that life will be prolonged thereby. 
Aerosol therapy offers the best form of treatment when pulmonary infection 
has occurred, penicillin and streptomycin being the drugs of choice. 
Staphylococcus aureus is usually the predominant organism but is quickly 
replaced by B. colt after penicillin aerosol therapy. When this occurs, 
change to streptomycin is indicated. 

Not only have there been advances in chemotherapy by the development 
of new compounds and by the synthesis of some of the antibiotics, for 
e.xample, Chloromycetin, but certain types of malignant disease have proved 
responsive, at least in part, to chemotherapeutic attack. Leukcemia has been 
inhibited (i.e. remissions have ensued following treatment) by the folic acid 
antagonists niethopterin and amiuopterin (Farber et al, 1948). Again, it is 
too early yet to assess the final worth of these drugs but they have shown 
more promise than any other method of treatment yet employed in this ff 
hitherto uniformly fatal disease of childhood. 


THE “hypo-spray” 


The last two years have witnessed the development of a method by which 
drugs might be introduced subcutaneously in sufficient quantity to give 
the desired results without the use of needle or syringe. The method is 
practically painless, and has the added advantage that no sterilization is 
required, the drug being contained in a sealed ampoule of either 0.25 or 
I ml. capacity, which is discarded after use. The instrument used is called 
a “hypo-spray”. By the release of a powerful spring in the hypo-spray the 
fluid in the ampoule is forced out through a minute orifice in its anterior 
end, which is firmly pressed against the skin, as a finely divided jet which 
enters the tissues at an estimated speed of 600 m.p.h. This new technique 
has been found of special value in immunizations and for penicillin and 


streptomycin administration. Adequate blood litres and levels are obtained ^ 
(Hughes et al., 1949). Local anresthetics may be given by this method, and 
its value in such conditions as diabetes and tuberculous meningitis, which 
demand long-continued parenteral treatment, is obvious. 
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arising from precipitation of iron in the blood. Nevertheless, with refractor}'^ 
patients or when a speedy result is essential, the intravenous route must be 
employed, and modem preparations are greatly in advance of those available 
a few years ago. A preparation (B.P.C.), consisting of a solution of sac- 
charated oxide of iron containing about 3 per cent, of metallic iron in 
sucrose, has been favourably reported upon by Nissim (1947) and Slack 
and Wilkinson (1949) and has, in my o\to experience (1949), been highly 
successful and well tolerated. A reliable form of the material is made by 
Benger’s Limited, under the trade name of “ferrivenin”. This is dispensed 
in 5 ml. ampoules containing 100 mg. iron as a 2 per cent, solution. Each 
5 ml. should, theoretically, cause a 4 per cent, rise in hsemoglobin. 

FOLIC ACID 

Folic acid, which in animals appears to stimulate the production of red 
cells, leucoc^Tes and platelets, has been tried in a number of ansemias 
and other disorders of the blood in human beings. In practice, however, 
folic acid has been found to be hjemopoietically active only in the same 
groups of anasmias in which liver therapy is successful. These are the 
anemias associated vdth megaloblastic erythropoiesis, which include per- 
nicious anasmia, nutritional megaloblastic anffimia, megaloblastic anemia of 
pregnancy, megaloblastic anjemias which accompany the sprue syndrome, 
and certain rare megaloblastic anaemias of undetermined origin. Folic acid 
also brings about a remarkable improvement in the diarrhoea and clinical 
state in sprue. Folic acid is ineffective in anaemias associated with normo- 
blastic erjThropoiesis. 

In practice, the usefulness of folic acid has become clearly defined and 
its limitations appreciated. In pernicious anaemia, for example, by reason 
of failure to protect against or cure neurological complications, folic acid 
finds no place in routine treatment, despite the convenience of oral adminis- 
tration. For limited periods, folic acid may justifiably be used, such as when 
travelling or during a period when desensitization to liver is being carried 
out. In sprue, folic acid finds a most valuable place, not so much on account 
of haemopoietic action as because of its remarkably beneficial effect on the 
general condition; folic acid should supplement rather than replace other 
treatment. In the megaloblastic anemias of pregnancj' and of nutritional 
origin, folic acid can be regarded as being the equal of liver extracts, although 
not all the pregnancy anemias may respond; ease of administration and 
avoidance of gastric upset are often advantageous. In refractory anremias 
of megaloblastic type, folic acid may sometimes be found to be the only 
effective agent. Animal experiments, which suggested that folic acid would 
have an active leucopoietic and thrombocjTopoietic action, have found 
little confirmation in the human field. In principle, some effect may be 
anticipated when neutropenia or thrombocytopenia are due to malnutrition, 
rather than to toxic or constitutional causes. 
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The hasmopoietic system has to ensure a continuous supply of all elements ' 
of the blood in order to make good the everyday wastage. This fundamental 
function may be disturbed by nutritional deficiencies, by depressants such 
as toxins, sepsis or malignant growths, or by an inability to keep pace with 
the demand when blood destruction or blood loss is excessive. In times of 
stress the haemopoietic system has to exhibit a flexibility enabling it to rise 
rapidly to an occasion and to respond appropriately to a given stimulus. 
Hence, we find that the main problems in so-called “blood diseases”, by 
which we mean diseases in which there is some alteration in the normal 
blood picture, are either to determine why the hmmopoietic system is not 
performing its normal function or to determine the factor which is giving 
rise to abnormal blood changes. 

Most “blood diseases” are secondaiy phenomena and this basic fact 
should be prominent in the mind when attempting to interpret hsematological 
changes. Recent advances in the field of “blood diseases” are to be found 
in the therapeutics of hasmopoietic deficiency states, in attempts to control 
the malignant leukacmic process, and in the fundamental pathology of the 
haemolytic anaemias. 


IRON DEFICIENCY AN.^MIAS 

Iron deficiency can almost always be effectively treated by the administration 
of appropriate amounts of iron salts, preferably ferrous salts, by the mouth. 
In some patients, however, this treatment is associated with unpleasant 
symptoms and gastro-intestinal disturbance; in others, the duration of the 
course may be wearisome; in others also, the treatment may not be com- 
pletely successful because of poor absorption. Iron may be given by intra- 
muscular or intravenous injection, and in either case there is always 
efficient absorption and storage; but there are a number of technical 
difficulties usually associated wdth the parenteral administration of iron. 
In the case of intramuscular injection, if the amount of iron injected be 
raised to an effective level, the injection is usually painful and the result 
sometimes dangerous. 

As to intravenous injection, it must be borne in mind that iron is not 
transported in the ionic state. It can therefore be assumed that an intra- 
venous injection of iron, which contains even minimal amounts of ionic 
iron, is liable to be badly tolerated. Intravenous injection may also be 
complicated by thrombophlebitis, and sometimes by embolic phenomena 
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assessed on its merits, and carefully selected. A preliminary period of 
observation with conservative treatment in the Avay of blood transfusion is 
always advisable in those whose main presenting symptom is anemia or 
even thrombocj’topenia. Cases with a palpable spleen and an impotently 
hyperplastic marrow usually respond well to splenectomy. 

H.ffiMOLYTIC AN.ffiMIAS 

During recent years important advances have been made towards the 
understanding of the group of ansemias in which a hsemolytic process 
forms the basic patholog}\ Most work has been done in the ansemias 
arising from Rh incompatibility due to the action of hremolysins, which 
are sometimes revealed by direct examination, and at other times by the 
indirect technique of Coombs. Coombs’ test, when applied to other h$mo- 
IjTic ansemias, has clearly differentiated the hffimoljtic state caused by a 
congenital abnormality of the corpuscles, such as congenital h£emol3tic 
icterus, and so-called “acquired” types of hemolytic icterus in which the 
anemia is due to a circulating hsemolysin. The differentiation is important, 
in that transfusion in the congenital typ'is is usually well tolerated and the 
transfused blood sundves for a normal period, whereas the “acquired” or 
“hffimolysinic” types need to be most carefully tested before transfusion 
is undertaken, in order to ensure that the transfused corpuscles do not 
themselves adsorb the hemolysin and suffer rapid destruction. In that the 
spleen is believed to be the source of the hasmolysins, splenectomy is a 
rational procedure in the “acquired” types, and is usually resorted to 
unless spontaneous recovery occurs without treatment or as the result of 
carefully matched transfusion. 

Erythroblastosis fcetalis is ordinarily treated by the simple transfusion 
of appropriate blood, but the most modem technique is to effect a complete 
exchange of blood. This is claimed to reduce the mortality of the disease 
to some 22 per cent, (van Loghem et al, 1949). Mollison and Cutbush 
(1948) have summarized the points in favour of exchange transfusion in 
circumstances when a single transfusion of Rh-negative blood is not likely 
to sufSce. These include an urgent need to raise tire haemoglobin level 
without increasing the blood volume, the reduction to the minimum of 
the destruction of Rh-positive cells during the critical first four days of 
life, and the proriding of the infant with such a concentration of Rh- 
negative cells at one operation so that no further transfusions are needed. 
Various routes are used, including the umbilical vein, when the transfusion 
is carried out rrithin a few hours of birth. The exchange is usually made 
with a 20 ml. syringe which, by means of three-way stopcocks, permits 
alternate uithdrawal of infants’ blood and infusion of donor’s blood (adjusted 
by removal of plasma to have a red cell content of 5 to 6 million per c.mm.) 
to an amount of 400 to 500 ml. This achieves an exchange of the order of 
80 to 90 per cent. The blood must be warmed. 
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VITAMIN Bi2 

Neither the purest liver extract nor folic acid has proved to be the hicmo- 
poietic principle, extrinsic factor or intrinsic factor, all of which have defied 
isolation for more than twenty years. Modern methods of partition chroma- 
tography, however, appear to have solved one of the problems, but it is by 
no means certain whether the pure material, provisionally known as vitamin .■ 
Bjj, can be designated on Castle’s theory as the haemopoictic principle or 
the extrinsic factor. 

Vitamin Bjo, the most remarkable advance in hmmatological therapeutics 
since Minot’s discovery of the efficiency of liver, the isolation of which was , 
reported almost simultaneously by Lester-Smith (1948) and Rickes et al. 
(1948), is a crystalline compound highly active in pernicious anaemia in 
microgramme quantities. It has been obtained from ox-liver as well as from 
commercial liver extracts. The material itself cry'stallizes in the form of 
small red needles which contain the metal cobalt — a fact of extreme interest 
in view of the importance of this trace element in the prevention of anmmia 
in ruminants and rodents. Preliminary' trials suggest that vitamin has 
a potency some 10,000 times that of folic acid, and promise that a satis- 
factory clinical response will be obtained in pernicious anremia with as 
little as 20 to 60 pg. per day, or even less. The material, which is not yet 
available for general clinical use, is of extreme interest in that, unlike folic 
acid, it is active, not only from the hasmopoietic aspect, but also in relation 
to the neurotrophic lesions in pernicious anaemia. 

HYPERSPLENISM 

There is no doubt that the spleen exerts a considerable influence upon 
blood formation and may be greatly concerned with certain clinical states 
in which the peripheral blood picture suggests an aplastic or hypoplastic 
state. The peripheral cytopenia may affect leucocytes, red cells or thrombo- 
cytes, singly or in combination, leading to leucopenia, an aplastic type of 
anremia, a hccmolytic anremia or a thrombocytopenia. This pathological 
action of the spleen is termed hypersplenism, and the overactivity appears 
to be either primary or idiopathic, or secondary and due to hypertrophy of 
the spleen, as in syphilis, Gaucher’s disease, sarcoidosis, malaria, Hodgkin’s 
disease, or with induced hremolysins. In such cases, the bone marrow may 
appear hyperplastic — impotently so, nevertheless — or may show a maturation 
arrest of one or more of the different series of cells. 

In hypersplenism the normal inhibiting mechanism of the spleen is 
exaggerated. Inhibition of the appropriate element causes a non-haemolytic 
aplastic anaemia, neutropenia or thrombocytopenia, respectively. In ( 
addition, the enlarged spleen may be overactive in its destructive function 
and thus cause a haemolytic type of anaemia. In such states, splenectomy is 
beneficial and sometimes dramatically curative. But each case needs to be 
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ment than the acute types, but it is as well to realize that even the most 
modem treatment does not appear to achieve anything more than a 
prolongation of efficiency, as distinct from a prolongation of life. The most 
prominent symptom in leukemia, and which inevitably develops during 
the course of the disease, is ansemia. This is ordinarily intractable unless the 
leukEcmic process remits or is controlled. In which case the anaemia improves 
spontaneously. Treatment designed to restrain or control the leukemic 
process is based on the fact that mitosis in dividing cells is inhibited or 
prevented by physical factors, such as ionizing radiations and certain anti- 
mitotic drugs. Ionizing radiations may be derived from X-rays, radium or 
radioactive isotopes, such as radiophosphoms (P^-), which is selectively 
absorbed by bone, or radiosodium (Na-^), which is generally distributed. 
Anti-mitotic drugs include arsenic, benzol, colchicine, urethane, nitrogen- 
mustard derivatives and pterins (folic acid antagonists). These substances, 
by temporarily limiting the degree of leukaemic hyperplasia and leukaemic 
infiltration, often cause improvement in secondary features such as anaemia 
or pressure s3'mptoms. Treatment needs to be controlled carefiill}’^ by regular 
haematological examinations, in order that the inhibiting process may not 
proceed to the length of causing agranulocytosis, severe thrombocjTopenia 
and aplastic anaemia. 

Arsenic is an efficient anri-mitotic substance which was used for the 
treatment of leukaemia, and with success, long before the introduction of 
modem methods; its use tends, undeservedly, to be neglected owing to the 
urge to seek for new things. Some patients may be controlled and kept 
comfortable with arsenic alone, and it is certainly the best form of treatment 
for pregnant women. Arsenic is used as a rule in the inter\'als between 
treatment with X-rays or radium; it should never be used concurrently. 

Irradiation is an effective form of treatment in the majority of chronic 
cases of leukaemia, but irradiation sickness is common, whilst in many 
the treatment produces profound depression. The technique of treatment 
nith either X-rays or radium is highly specialized and extremely variable, 
according to the views of the individual radiotherapeutist. 

The results of treatment with radiophosphoms (P^^), which has a half-life 
of 14.3 days, are comparable with those obtained with X-rays, but not 
substantially better. Freedom from irradiation sickness is a practical 
advantage which those who have endured X-ray therapy greatly appreciate. 
On the other hand, a serious and incalculable disadvantage is the great 
variation in individual susceptibility. Some tolerate large amounts of the 
order of 30 millicuries, whilst others may rapidly develop thrombocytopenia 
with hemorrhagic symptoms, or severe anemia with eventual aplasia and 
agranulocytosis, with less than 5 millicuries. The usual dose is i to 2 milli- 
curies once or twice a week. In general, it seems unlikely that radio- 
phosphorus will ever displace the more conventional X-ray treatment. 
Radiosodium (Na^^) has the short half-life of 14.8 hours; it is absorbed after 
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POLYCYTHEMIA VERA 

Pol}fcythsemia, an apparently benign form of hyperplasia, may be treated 
with the radioactive isotope of phosphorus (P^^) which has a half-life of 
14.3 days. When injected intravenously this isotope is almost entirely 
absorbed selectively by bone, and so subjects the marrow to irradiation in 
gradually decreasing strength over a period of some weeks. Polycythsemia 
vera is the one striking example of success with radiophosphorus in the 
clinical field. Satisfactory remissions lasting for two, and sometimes five, 
years have been reported. A single intravenous injection of 3 to 8 millicuries 
of P 32 is made. If the red cell count remains persistently high, a second 
(and sometimes a third) injection of i to 5 millicuries is given from three 
to six months later. Red meat, liver and kidney must be omitted from the 
diet, otherwise a remission may almost immediately be inhibited. 

ACUTE LEUKEMIA 

In the acute forms of the disease the most that can be expected is a temporary 
and usually fleeting remission. Temporary improvement has been claimed 
to follow the use of “aminopterin” (see p. 296) in acute leukaemia in children, 
but the claim is by no means substantiated. Transfusion of fresh blood has 
for long been the only form of effective ameliorative treatment, and it is 
instructive to note that as long ago as 1924, Sabin el al. reported that trans- 
fusions apparently induced maturation of myeloblasts in a patient with 
subacute myeloblastic leukaemia. More extensive modem studies with 
massive transfusions or exchange transfusions have shown that the treatment 
may not only bring about maturation of the primitive cells, but also may 
cause the whole blood picture to revert to normal and bring about a sub- 
sidence of splenic and glandular enlargement as well as a clinical remission 
of distressing symptoms such as hremorrhage and anmmia. In these observa- 
tions may lie a germ of hope for treatment in the future, for if normal 
blood contains a factor which will create order out of disorder, the isolation 
of that factor should open an approach to treatment more rational than 
modern methods which aim at inhibiting mitosis, rather than encouraging 
normal maturation. 

Experience has shown that this phenomenon of remission in acute 
leukremia in response to massive transfusion may be obtained with con- 
siderable regularity, using either fresh blood or fresh plasma, but not with 
reconstituted dried plasma. Dreyfus (1948), in reviewing the literature of 
remissions in acute leukajmia, came to the interesting conclusion that when 
remissions are recorded they have almost always followed transfusions of 
blood or plasma. 


CHRONIC LEUKEMIA 

The chronic forms of leukaemia have always been more amenable to treat- 
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disease for periods of a few months; it is not permanently curative. 
Pentamidine has also been used with success when stilbamidine has failed, 
but the latter is preferable. A reasonable level of renal efficiency is desirable 
before undertaking the treatment. 

A common sequel to treatment is a dissociated anaesthesia of the trigeminal 
nerve, which occurs some months later, but is of little clinical importance. 
No benefit is obtained unless the treatment is combined with a low protein 
diet. Irradiation treatment may with advantage follow the course of 
stilbamidine. 


CONCLUSIONS 

Advances in the study of blood diseases during the past few years have 
shown not only how numerous are the growing points in the subject of 
hematology, but also how growth ma)’’ begin in the most surprising places. 
\Vho would have thought that the academic study of the metabolic require- 
ments of an unimportant bacillus w'ould have led to the impingement of 
folic acid upon hematolog}'? This in itself has forged an important link 
in the understanding of hemopoiesis, and has given rise to new' ideas for 
the treatment of leukemia. ^^Tio would have thought that the production 
of a lethal gas for the destructive purposes of war wnuld have led to a useful 
remedy for Hodgkin’s disease and opened up a field of investigation which 
may take years to explore? It may well be that the blood diseases wall 
eventually prove to be the field in w'hich new ground will be broken in 
relation to the cause and treatment of malignant processes. 
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ora] administration and becomes widely distributed throughout the body. 
The effect appears to be intermediate between that obtained with radio- 
pliospliorus and general irradiation. 

Urethane has a similar effect to X-rays, with the advantage of ease of 
administration (by mouth) and the relative infrequency of unpleasant effects 
compared with X-rays. Intolerance is shown by nausea, vomiting or, less 
commonly, diarrhoea and drowsiness. Not all patients react favourably, and 
treatment has to be controlled carefully, otherwise serious thrombocytopenia 
may arise. The effects continue for some time after the withdrawal of the 
drug. The usual dose is ^ to i g., three or four times a day, administered 
by mouth. Urethane elixir (Boots) contains i g. of urethane in 7.5 ml. and 
is a very suitable preparation. 

Two modifications of mustard gas known as bis- and tris-nitrogen mustard 
have been used for the treatment of various neoplastic conditions, including 
Hodgkin’s disease and leukmmia. Both have almost the same action, but the 
bis form is generally considered to be less toxic. Nitrogen mustard is 
not suitable for acute leukserr.ia and does not appear to be more effective 
than X-rays in chronic leukaemia, although improvement has been noted in 
cases resistant to irradiation. No cure has been obtained. The dosage is 
o.i mg. per kg. body weight, administered intravenously daily or every 
second day for one to seven days. Boots Pure Drug Co. supply the bis com- 
pound in 10 mg. vials, to which 10 ml. of saline is added as a diluent before 
intravenous injection. Toxic effects include pain, inflammation and even 
thrombosis at the site of injection, with necrosis of local tissue if leakage 
or extravasation occurs. Within an hour of injection there are usually 
systemic symptoms, such as anorexia, nausea, vomiting, headache and 
vertigo, 

Fterine compounds include diopterin, teropterin and aminopterin. The 
last named has been most used, and temporary improvement has been 
observed in acute leukmmia. The results in chronic leukaemia have been 
uneven and mainly disappointing. It would not seem that these folic acid 
antagonists, in their present form, are likely to prove of value, but at least 
they open up a field of investigation and research. The pterins must be 
regarded as of fundamental importance, in that they are definitely related 
to a substance which the body uses normally, and therefore point the way 
to a line of treatment far more physiological than such destructive agents 
as X-rays. 


MYELOMA 

Snapper (1946) v^as the first to treat cases of myeloma with stilbamidine 
combined with a diet low in animal protein, on the grounds that the drug is 
effective in kala-azar which, like myeloma, is characterized by hyper- 
globulinasmia. Clinical reports show that stilbamidine treatment ma}'- cause 
a remarkable relief of pain in a high proportion of cases and may check the 
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satisfactorily to its use. Like other drugs of the same categoty^ it can cause 
a sensitization dermatitis. 

Streptomycin and calciferol. — Because the use of streptomycin carries the 
hazard of certain complications, particularly ataxia and deafness, its use in 
dermatology has yet to be decided. When these hazards are overcome — 
possibly by the introduction of a derivative of the antibiotic — ^we shall have 
an admirable weapon, even more potent than calciferol, to combat tuhercu- 
lous infections of the skin. Already it is known that intramuscular injections 
of streptomycin in divided doses totalling i to 2 g. daily for a period of 
seven to nine weeks, will cause great recession and perhaps cure of lupus 
vulgaris. Combleet (1948) has suggested that calciferol and streptomycin act 
as synergists when given concurrently. This is debatable, but some cases of 
lupus vulgaris which have failed to respond to calciferol will respond to 
streptomycin. Those readers who have seen something of the modern treat- 
ment of tubercidosis aitis, and who remember the dolorous path which was 
trodden by patients with lupus rmlgaris fifteen years ago, will appreciate that 
the introduction of calciferol treatment by Charpy in Dijon, and Dowling 
and Prosser Thomas in London, followed so soon by the introduction of 
streptomycin, marks the beginning of an era in therapeutics which will be 
noted by the medical historians in future years. 

Phenyhnercuric nitrate. — To pass now to an entirely different matter: the 
incidence of tinea capitis underwent one of its periodic increases in recent 
years, and this stimulated research both in the United Kingdom and in the 
United States of America. The mycologists seem to have reached the con- 
clusion that most cases due to Microspora, other than M. audouini, and 
particularly those due to M. felineum, can be cured without epilation by the 
persevering application of the usual fungicidal and fungistatic remedies. 
Infections with M. felineum are fairly common in many parts of the country^ 
and therefore some dermatologists now arrange for the culture and identifica- 
tion of the fungus from each case before deciding to remove the hair by 
X-rays or thallium acetate. Infections with M. audouini are more difficult to 
cure and for these epilation, followed by the application of a suitable fungi- 
cide, is still the best routine measure; but if the parents object to epilation, 
procedures such as those suggested by Brain et al. (1948) may be emplo)^ed. 
Those interested in this matter should refer to the original paper by these 
authors; briefly, they recommend that phenylmercuric nitrate, 0.5 per 
cent., incorporated in a special base should be employed. The hair is cut 
short all over the scalp, and every morning the head is thoroughly washed. 
The ointment is applied thrice daily, and cure may be e.xpected in many 
cases in two to three months. Sufficient data are not available to state what 
the rate of cure should be; at present it is not likely to be higher than 75 
per cent. 

Undecylenic acid. — Recently we have had opportunities in this countrj' 
to test the view expressed by Shapiro and Rothman (1945) that preparations 
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At present, advances in the treatment of skin diseases depend upon three 
principal factors which may be classified thus : — 

(1) The introduction of new drugs. 

(2) The application in therapy of measures discovered or suggested by 
studies of metabolism or of the endocrine system. 

(3) The increasing use of psychiatry in the treatment of cutaneous 
diseases. 

These factors will be discussed seriatim. 

THE INTRODUCTION OF NEW DRUGS 

Penicillin , — Dermatology has profited by the introduction of antibiotics in 
much the same manner as many other branches of medicine, and as this 
matter has been fully discussed in The Practitioner on several occasions, 
only a few items in this field will be mentioned here. So far as penicillin is 
concerned, it will suffice to emphasize that we now know that in cases of 
chronic furunculosis which are not associated with systemic disease, injections 
of penicillin produce only temporary amelioration. The reason appears to 
be that multiple boils are but a symptom of a breakdown in the mechanism 
of self- disinfection of the skin, for one can readily culture from areas remote 
from the lesions pathogenic staphylococci which are not present in significant 
numbers on healthy skin. These invaders are not greatly affected by the 
injections of penicillin for they are present on the epidermis where the 
antibiotic cannot reach them in concentrations adequate to annihilate them. 
Soon after the course of injections is over they are available in large numbers 
to produce more boils and carbuncles. In the treatment of chronic furuncu- 
losis the most successful therapy depends upon methods well established in 
former years which need not be discussed here; possibly it is worth noting 
that a seaside holiday with plenty of sun- and sea-bathing is often more 
beneficial than the measures described in books. 

Tyrothricin is now available in Great Britain. It has been used as a local 
application, particularly to combat pyogenic infections in and around the 
hair follicles, for many strains of Staphylococcus aureus and Streptococais 
pyogenes are tyrothricin sensitive. The use of the antibiotic does not seem to 
have made any great progress in practice, although some lesions respond 
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MEASURES SUGGESTED BY STUDIES IN METABOLISM 
AND ENDOCRINOLOGY 

Insttlin . — ^Urbach and Lentz (1945) suggested that there is an independent, 
intermediary carbohydrate metabolism in the skin. They believed that in 
certain stubborn skin conditions, such as chronic furunculosis, sweat-gland 
abscesses, and certain eczemas and prurites, although the glucose tolerance 
test might give blood levels within the limits of the normal, skin sugar 
tests might show that the skin sugar levels were abnormally high; (a skin- 
sugar level above 68 mg. per 100 grammes of skin is said to be pathological). 

It is not too much to say that this view was received tvith considerable 
scepticism in many quarters, and from the scientific aspect the whole of the 
data should be corroborated or disproved. But from the clinical aspect it 
is worth remembering that in many cases of the type referred to, improve- 
ment is considerably hastened if the patient is instructed to keep to a low 
carbohydrate diet; in some cases of pyodermia in which there is no evidence 
of diabetes, injections of 5 imits of insulin immediately before breakfast 
and dinner (or supper) are followed after a short period by marked improve- 
ment. The efficac}'’ of the treatment ma}' be shown by noting a relapse of 
the eruption if the treatment is discontinued too soon. It is obvious that 
insulin can be used in this manner safely only if facilities exist for reasonably 
full examination of the case before insulin treatment is begun; and only if 
other measures have failed and the patient is kept under adequate 
supervision. 

Recent experience has amply confirmed the view that in some intractable 
intertriginous and eczematous eruptions in middle-aged or elderly persons, 
although glycosuria is not noted, a glucose tolerance test shows that the 
patient has an abnormal carbohydrate metabolism, and the eruption will 
not improve until a full diabetic regimen is prescribed. 

(Estrogens . — Both in America and here, there has been some important 
work concerning acne vulgaris, but certain basic problems remain unsolved; 
for example, why, when there are sebaceous glands on most areas of the 
body, is acne vulgaris usually limited to the face, back and front of the chest? 
Many now accept the view that because of an alteration in the ratio between 
the androgens and cestrogens in the blood stream, hyperkeratosis occurs at 
the mouths of the sebaceous follicles at the sites of election. This hyper- 
keratosis leads to the formation of comedones which block the sebaceous 
glands so that retention cysts are formed. Because the alteration of the 
androgen/cestrogen ratio is in favour of the androgens, cestrogens and corpus 
luteum hormones have been advocated for the treatment of acne vulgaris. 

It is certain that it is unjustifiable to prescribe cestrogens as a routine 
treatment for this malady. It is my experience that in males, doses in the 
neighbourhood of 5 to 7 mg. hexcestrol daily are necessary for several weeks 
if the treatment is to be beneficial, and the effects on the testes may be 
detrimental. In adolescent girls it is seldom that such doses can be tolerated. 
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containing zinc undccylenate, 20 per cent., and undecylenic acid, 5 per cent., 
are effective local applications in the treatment of fungous infections. It is 
probable that these preparations are not more effective than Wiitfield’s 
ointment in many cases, whilst in others they seem to be a good deal less 
efficient, but the undecylenic acid preparations are not irritants, and they 
have a particular field of usefulness in those many cases in which both a 
chronic fungous infection and also a chronic dermatitis medicamentosa, 
caused by continual applications of numerous antiseptics, are present 
between the toes. Since 1945, other unsaturated fatty acids, e.g. propionic 
acid, ha\"e been used to combat ringworm. 

Perlman (1949) has suggested that by the oral administration of unde- 
C}denic acid, psoriasis may be beneficially influenced. His work requires 
confirmation, but his views have been studied with interest. 

Proprietary preparations . — There has, of course, been a post-war spate of 
proprietary preparations and, although to discuss but a few of them is 
indivious, some must be mentioned. Of these, the antihistamine drugs 
would seem to be the most important, but as readers will have much 
practical experience of their use, they will not be discussed here. 

The work of Pillsbur}', Sulzberger and Livingood (1942) had familiarized 
British dermatologists with “pragmatar" before this ointment was intro- 
duced into this country. It is said to contain 3 per cent, of sulphur and 
salicylic acid ndth 4 per cent, cetyl tar distillate in a water-miscible base; 
therefore it may easily be washed out of the scalp. These authors have said 
that it is “a most useful simple treatment for seborrheeic dermatitis and 
psoriasis of the scalp . . . Excellent for fungous infections of the groin or 
feet; pityriasis rosea”. My experience of pragmatar is more limited than that 
of the distinguished Americans from whose work I first learned of the 
preparation, but certainly for the treatment of psoriasis, dandruff, and the 
less acute seborrheeic eruptions on the scalp, it is a useful remedy. It is, how- 
ever, a potent application, and patients must be kept under obsen^ation lest 
the ointment, as occasionally happens, cause desquamation or irritation. 

Quinoline derivatives have been used in dermatology for several years. 
Recently Martin-Scott (1949) and Overton (1949) have advocated the use 
of “vioform” in the treatment of impetigo, folliculitis (particularly sycosis 
barbee), impetiginized dermatitis and certain eczematous eruptions. Overton 
states that vioform is s-chloro-y-iodo-S-hydroxyquinoline, and both authors 
have followed the example of American workers in using both a cream and a 
soft paraffin ointment, each containing 3 per cent, of the drug. The cream 
is useful in treating moist conditions. In this concentration vioform is 
relatively non-irritating and, according to Martin-Scott, does not often 
cause sensitization. 

Martindale’s ‘‘ether soluble tar powder” has been introduced recently 
and has many advocates, particularly for the treatment of those eczematous 
conditions in which the use of a poAvder is preferable to that of a paste. 


TREATMENT OF SKIN DISEASES 303 

mayer (1947) who hav’^e classified the following maladies as “neuro- 
dennatoses” : 

Idiopathic pruritus 

(i) Localized (e.g. pruritus of the anus, vulva, scalp) 

(ii) Generalized 
Neurotic excoriations 
Lichenification 
Dyshidrosis 

Idiopathic chronic urticaria and angioneurotic oedema 

Alopecia areata ; total and universal alopecia 

Lichen planus 

Vitiligo 

Rosacea 

In addition, in certain susceptible individuals, attacks of seborrhoeic 
dermatitis, psoriasis and eczema may be provoked by nervous causes. 

Wittkower (19493) classifies psychosomatic skin diseases broadly into 
“skin sensations” and “skin manifestations”, and an analysis of the list 
quoted above shows how this conclusion is reached. “Skin manifestations” 
can be understood as exaggerations and distortions of psycho-physiological 
skin reactions; dyshidrosis and rosacea are good examples of these 
abnormalities. 

If it is suspected that an eruption is psychological in origin, a careful 
discussion with the patient is necessary. The object of this discussion is to 
discover whether psychological disturbances in the patient’s life and the 
onset of his complaint merely coincided or whether they were djmamically 
interrelated: — 

“To prove a casual relationship between disturbing event, emotional disturbance 
and somatic complaint, it is necessary to show that the disturbing complaint im- 
pinged on an infantile neurosis, and that it set in motion mechanisms which other- 
wise might have led to a psychological disorder. Events which precede the onset of 
a psychosomatic disorder may be highly dramatic or apparently insignificant, and 
yet relevant because of their specific effect on the individuals concerned” (\Vitt- 
kower, 1949b). 

The next step is to decide whether or not the case should be passed to a 
psychiatrist. Sometimes, at this stage, a simple explanation made by the 
practitioner to the patient will enable him to conquer his disease. In simple 
vv'ords one explains the view expressed by Wittkovv'er (1948) : — 

“Individuals who are exposed to emotional conflicts, especially in the spheres of 
self-esteem, aggressiveness, cleanliness and sexuality, may be exposed to situations 
which intensify these conflicts. This intensification either causes anxiety, feelings of 
guilt, an urge to confess, or a desire for self-punishment, or it leads to emotional 
dissociation and flight into illness. Various mechanisms then come into play which 
are similar to the blush of innocence, the blush of modesty, and to the flush of rage, 
or to the itching of a person who feels unclean, or the scratching of a person who is 
confronted by a difficult task”. 

Often one has to explain that itching may be a sign of suppressed 
aggression (the patient wounding himself instead of someone whom he 
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even if arrangements are made to interrupt treatment for several days before 
each menstrual period. Local treatment would seem to be a more promising 
method, but if this is used there is no way of ensuring that relatively large 
quantities will not be absorbed through the skin. The present position 
therefore seems to be that the proper treatment of acne depends upon a 
many-sided approach in which factors of diet and habits of life must be 
regulated, the usual sulphur lotions or sulphur and resorcin pastes pre- 
scribed, and the patient instructed in the technique of removal of black- 
heads and the toilet of the skin. Warren’s (1946) suggestion of the use of a 
rubber sponge for mild suction is valuable. The sponge, loaded with hot 
water, is pressed against the skin, then allowed to expand by releasing the 
pressure, the process being repeated rapidly half a dozen times until the 
sponge is filled with air. It is only when these simple measures have failed 
that the use of more elaborate methods of treatment with X-rays and endo- 
crine therapy should be considered, 

PSYCHIATRY 

It is probable that during the next twenty years the greatest advances in 
dermatology will be due to investigations in biochemistry and psychiatry, 
but the mention of the latter subject to many practitioners is still a hazardous 
business. Nevertheless, in probably a third of dermatological cases psycho- 
logical factors are of importance, although they are not necessarily the sole 
reasons for the eruption. If, as a result of anxiety, apprehension or other 
nervous disturbance the skin is affected, there must be some reason why that 
organ takes precedence over others as the visible site of the mental dis- 
turbance, The reason may be found in the theory of “organs of stress”. 
Briefly, this postulates that in all persons nen'ous stimuli disturb the 
functions of certain organs more than others. Certain people “feel sick 
with anxiety”, or develop duodenal ulcer because of long-continued mental 
stress. To have one’s bowels turned to water or to suffer from frequency of 
micturition because of fear or apprehension is an almost normal experience. 
In these cases the stomach, duodenum, large intestine or bladder are all 
“organs of stress” which respond physiologically or pathologically to psycho- 
logical disturbance. In some cases the skin is the organ of stress which bears 
the brunt of nervous agitation, acting as the canvas on which the perturba- 
tion of the mind is painted, or as an organ of relief into which the turbulence 
of the mind can safely be poured. Much biochemical investigation will be 
necessary before it will be possible to understand fully how mental stress 
can cause skin eruptions. 

If the reader accepts the view that in certain individuals psychological 
factors can cause cutaneous symptoms, he may inquire whether there are 
certain eruptions in which the possibility of such factors should be re- 
membered; the answer to this can be given by quoting Becker and Ober- 
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Orthop^sedic surgery is concerned mainly with long-term problems of 
function, so that progress is not a sudden affair but a process of evolution 
taking place over a period of years as the late results of treatment become 
apparent. The subjects chosen for discussion here therefore illustrate 
present trends rather than new discoveries. 

ARTHROPLASTY OF THE HIP 

A diseased joint can be prevented from hurting with certainty only in one 
w'ay, by stopping all movement at the joint, that is, by performing an 
arthrodesis. Sometimes this can be done without great interference with 
function, but often, as at the hip, it results in considerable disability. 
Although a young person usuall)' tolerates arthrodesis of one hip reasonably 
w'ell, older people do not adapt themselves so readily, especially if the spine 
is already arthritic. This is because a stiff hip makes sitting difficult, and the 
older a person is, the more time he is likely to spend sitting. The present 
trend in the surgery of the hip is away from arthrodesis tow'ards arthro- 
plasty, and since hip disease, particularly osteoarthritis, is very common, 
any success in this direction must be welcomed. 

Many attempts at arthroplasty have been made in the past but it is only 
recently that methods have been evolved w'hich are both fairly reliable and 
applicable to a majority of patients. A surgeon is limited by the quality of 
the material with which he has to work ; he cannot rejuvenate an elderly 
man with w'asted muscles, but he can nearl)’' always free such a man of pain 
and make him ambulant, and he can often make a younger person fit to 
lead an almost normal life. Of the several operations available, the most 
useful are those associated with the names of Smith-Petersen and Batchelor. 

Smith-Petersen’ s operation makes use of a vitallium cup to "re-bush” the 
joint. Vitallium is a non-electrolytic metal that remains inert in the body 
without stimulating a fibrous tissue reaction, as is the case with most other 
metals. The capsule of the joint is excised, the acetabulum and the head of 
the femur are reshaped with special gouges and remurs, and a cup of the 
appropriate size is placed betw'een them. The cup is not fixed and movement 
takes place on both sides of it, that is, between the acetabulum and the cup, 
and the head of the femur and the cup. In the course of time the articular 
surfaces once again become covered with hyaline cartilage. 

This operation is now becoming the procedure of choice of a nundber of 
surgeons for osteoarthritis of the hip in young, noiddle-aged and elderly 
patients. No little experience is required, however, to perform it satis- 
Ortobex 1949. Vol. 163 (305) 
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wishes to punish or attack), or evidence of a desire for self-punishment, or, 
in the case of some ano-genital prurites, a masturbatory equivalent. 

I have ventured to make this incursion into psycliiatry because this 
article is concerned with advances in treatment; but I well appreciate the 
difficulties of the practitioner who endeavours to utilize this method. In 
practice it is often best not to attempt too much oneself but to send the 
patient at an early stage to a reliable psychiatrist for assessment; such an 
investigation will often reveal etiological factors of the greatest importance 
which those interested only in somatic medicine will never discover. Or the 
psychiatrist will decide that he can do little to assist, and then, relieved of 
doubt, one has a clear field for one’s own activities. 

ENVOY 

There cannot be a formal summary of an article such as this, but it will be 
obvious to the reader that on the somatic side I regard recent advances in 
the treatment of cutaneous tuberculosis as being of the greatest importance, 
although I have dealt with this matter very briefly so as to have space for a 
wide review of new measures in somatic therapy. By making an incursion 
into the realm of psychiatry I have tried to emphasize that dermatological 
treatment demands a much wider vision and more careful planning than is 
generally recognized. 
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appear, in theory, to be immaterial if the transplant be derived from the 
patient himself or from another human. In the United States of America, 
and to a much lesser extent elsewhere, bone removed at operation and not 
required, for example after thoracoplasty, is stored in a “deep freeze” for 
subsequent use in another patient. Reports of the value of the procedure are 
conflicting, but should it ultimately prove reliable, there ’iviU be a saving 
both in the extent of the mutilation inflicted on the recipient, and in opera- 
tive time. 

The following are examples of the commoner uses of cancellous grafts: — 

Arthrodesis of the hip . — In patients with unilateral osteoarthritis and an 
already stiff' hip, arthrodesis may be the best method of relieving pain. 
Procedures involving dislocation of the joint are attended by considerable 
shock, but almost every patient can stand the simpler operation of intro- 
ducing a tri-fin nail which provides temporary stability, and a sliding graft 
from the outer table of the ilium which unites rapidly and gives permanent 
fixation (fig. i). Immobilization in plaster is unnecessary, but the patient 
should remain in bed for six Aveeks; protection by a short spica may be 
desirable for a tvhile after beginning to walk. 



Fig. I. — ^Arthrodesis of the hip. Fusion 
is rapid when a sliding graft from 
the ilium is used. 



Fig. 2- — ^Arthrodesis of the knee 
with inlay grafts of cancellous 
bone from the lower end of 
the femur. 


Arthrodesis of the knee . — The articular surfaces of the femur and tibia are 
removed by parallel saw cuts and a tri-fin nail is introduced to give tem- 
porary stability; a number of thin grafts cut from the lower end of the femur 
are fitted into slots made in both bones to ensure rapid fixation (fig. 2). 
Union ultimately occurs betiveen the whole of the cut surfaces of the bones. 
A plaster tube extendi^ from ankle to groin is worn for six weeks; weight- 
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factorily, and it should be carried out only in selected patients. The difficulty 
is not that it is too severe a procedure for most people to stand, but that 
success depends largely upon the patient’s determined cooperation. The 
after-treatment is prolonged and involves six weeks in bed followed by six to 
twelve weeks walking on crutches or wearing a weight-relieving caliper, 
and during the whole of this time active exercises to maintain the range of 
movements and build up the muscles must be energetically pursued. 
Treatment may continue for as long as two years before the best result has 
been achieved; if this seems a long time for an older person, it must be 
remembered that the worst of the pain is relieved at once, and that the 
patient is able to get about fairly well after the first few weeks^ in bed. 

Batchelor's operation differs from the foregoing in that it does not aim at 
anatomical restoration of the joint. Its chief uses are after failure to secure 
union of a fractured neck of the femur, and in ankylosis of the hip resulting 
from rheumatoid arthritis. The operation has two stages, which can be 
performed at the same time or at separate sessions according to the con- 
dition of the patient. The first stage consists in excising the head and neck 
of the femur, and the second in a subtrochanteric osteotomy of the femur, 
the fragments being displaced through an angle of 6o° and secured to a 
plate. The lesser trochanter then lodges under the upper lip of the 
acetabulum and gives some stability, whilst the great trochanter, being 
bent outwards, provides fair leverage for the gluteal muscles. The patient 
is confined to bed for about eight to ten weeks while the osteotomy unites, 
and then wears a weight-relieving caliper for three months. The end-result 
is a nearly painless hip having moderate stability and a good range of 
movements, and permitting a fair amount of walking with a marked limp. 

THE USE OF CANCELLOUS BONE IN GEAFTING 
Until recently, bone used for grafting has been almost exclusively dense 
cortical bone, removed as a rule from the tibia. A major drawback to the 
use of dense bone is the time the graft takes to unite with the host and the 
prolonged period of immobilization therefore necessary. Cancellous bone, 
usually derived from the pelvis, is now becoming popular because union is 
more rapid and more certain; in many instances splinting is necessary for 
no more than six weeks, and sometimes less. Cancellous bone, although it 
consolidates quickly, has not the strength of cortical bone, and it is probable 
that when it is used to replace cortical bone it never acquires a comparable 
density. It is therefore desirable, when strength is necessary, to use both 
types of bone, the one to give rapid union and the other to provide ultimate 
strength. This can be achieved either by including the outer table of the 
ilium in the graft, or, if still greater strength is required, by adding a massive 
onlay graft from the tibia. 

Bone does not live when transplanted from one site to another, but is 
gradually removed by osteoclasis and replaced by new living bone. It would 
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gap beUveen the bone ends is packed with cancellous bone. The cancellous 
bone unites rapidly and e.xtemal splints can often be removed after eight to 
ten weeks, permitting the task of loosening stiff joints to be begun. The 
limb should, however, be protected from rough usage, if necessary by the 
use of a shield, until the tibial graft has consolidated. Cancellous grafts are 
especially useful after a compound fracture. It is necessary to wait a long 
time before a cortical graft can be introduced into an area that has once 
been infected, but cancellous bone does not sequestrate so readily and can 
be used much earlier. 

CHONDROMALACIA PATELLE 

It has long been known that the articular cartilage of the patella is liable to 
degenerate at an earl}' age, but systematic descriptions of the symptoms 
this causes have appeared only comparatively recently. The typical patho- 
logical changes are extremely common and have been found at post-mortem 
examination in 30 per cent, of bodies of persons eighteen to Uventy years of 
age, the number increasing to over 90 per cent, in middle life. S}'mptoms, 
however, are nothing like as common and, although they do occur from 
time to time in young adults, the chief importance of the disorder is to be 
found in the part it plays in the etiology of osteoarthritis. 

Pathological changes . — ^The earliest changes are in the central and lower 
part of the articular cartilage of the patella, which becomes oedematous and 
loses its glistening appearance. The cartilage splits and flakes and finally 
becomes detached, lea\ing an erosion that may be deep enough to extend to 
the underlying bone. The detached fragments of cartilage sometimes grow 
and later become ossified to form loose bodies. The degenerative process 
may stop early before the cartilage has been seriously damaged, but if it 
progresses until the bone is involved, reactive changes of an osteoarthritic 
nature take place and osteophytes are formed at the margins of the patella. 
The osteophytes impinge on the articular cartilage of the femur during 
movement and this undergoes similar changes, and finally, the corres- 
ponding surface on the head of the tibia is involved. It is probable that 
osteoarthritis of the knee in middle-aged adults develops in this way in a 
large percentage of patients. 

Symptoms are unusual in the early stages before osteoarthritis has super- 
vened, but they do occur, especially in younger people. The onset is often 
precipitated by a minor injury which causes pain “inside the knee” and an 
effusion into the joint. The trouble subsides quickly, but it reemrs after 
strenuous exercise and gets progressively worse, until eventually the synovial 
membrane becomes inflamed and the symptoms continuous. “Pseudo- 
locking” may occur when there is a partially detached flake of articular 
cartilage which catches on the femur each time the knee is bent or 
straightened. The physical signs are not constant but there is often pain 
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bearing is allowed after three weeks. 

Arthrodesis of the 
foot . — Triple arthro- 
desis hy the classical 
method is a major 
undertaking because 
it means removing the 
whole of the articular 
surfaces from the talo- 
calcaneal, talo-navi- 
cular and calcaneo- 
cuboid joints. The 
same end-result is 
reached, provided the 
foot has sufficient 
mobility to permit its 
being moved passively into a good position, by packing cancellous bone 
tightly into slots cut across these joints (fig. 3). When using this method it 
is usually unnecessar)' to fuse the 
calcaneo-cuboid joint. 

Arthrodesis of the spine. — A. new 
field for surgerj' is opened by the 
use of cancellous bone for spinal 
fusion, because the patient need 
stay in bed only three weeks in- 
stead of spending three months on 
a plaster bed as was formerly the 
case. Many of the less severe types 
of backache can now be offered 
relief. Temporary stability is given 
by an H-graft cut from the ilium 
and fitted between two spinous pro- 
cesses while the spine is in full 
flexion; it locks firmly in position 
when the spine is straightened. 

Permanent fixation is provided by 
packing cancellous bone into the 
excised lateral joints, and laying it 
over the decorticated surface of the 
laminae (fig. 4). 

Ununited fractures . — After re- 
moving all fibrous tissue and 
sclerosed bone, a massive onlay graft 

from the tibia is screwed to the bone so as to bridge the fracture, and the 



Fig. 4. Spinal fusion with a graft from the 
outer table of the ilium and cancellous 
bone chips. 
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then 30,000 units four-hourly for at least a fortnight. Penicillin can be 
administered orally to infants under six months old. An abscess, should 
one form, can be treated by aspirating the pus and replacing it with penicillin 
in solution, or it can be evacuated through an incision; drilling the bone and 
similar procedures are not required as a routine. 

The course of the disease varies wdth the virulence of the infection and the 
stage at which treatment is begun. In the fulminating type, which accounts 
for most of the fatal cases, the bone infection is overshadowed by the 
septicsemia, and death may occur before the penicillin is able to exert its 
effect. The localizing tjqje is fortunately much more common. "When treated 
on the day of onset, or perhaps the next day, the general infection is rapidly 
controlled, the local condition subsides quickly, no abscess is formed, and 
the limb soon returns to normal. If treatment is begun later, the infection 
takes rather longer to control and at least part of the bone is likely to lose 
its blood supply and die. The organisms have, however, been destroyed, and 
the dead bone is gradually removed and replaced by new, living bone. The 
process can be followed radiographically: after about a fortnight the 
affected area acquires a mottled appearance, then it becomes more trans- 
lucent as bone is removed, and finally the structure reappears as new bone 
is formed. "When the lower limb is involved, weight-bearing must be 
avoided until the bone has regained its strength. All patients should there- 
fore remain in bed for about three weeks to give time for necrosis, should it 
have occurred, to become apparent on the X-rays. 

Morton’s metatarsalgia 

Anterior metatarsalgia, that is, pain in the forefoot, is one of the most or- 
dinary' complaints met with in practice but, even though it is so common, 
there is often confusion as to the cause. The usual ty^pe of metatarsalgia,, 
which accounts for perhaps ninety-five out of every hundred cases, arises 
in the metatarso-phalangeal joints of one or more of the outer four toes. It 
is really no more than a simple traumatic symordtis caused by repeated minor 
injuries; it may occur whenever there is a disorder of the foot causing the 
weight to be carried on the slender, outer joints instead of on the joint of 
the big toe, which is specially constructed for carrydng weight. 

Morton's metatarsalgia is an entirely distinct entity and is much less 
common. It was first described by T. B. Morton during the second half of 
the last century', and was attributed by him to crushing of the digital branches 
of the plantar nen'es between the metatarsal heads. For a long time after- 
wards all types of metatarsalgia were included in this category', but eventually 
it was appreciated that this liew of the pathology could not be accepted and 
it was abandoned. Morton’s vi\'id description of a particular form of 
metatarsalgia was, however, quite accurate, and the diagnosis was rer-ived 
when Betts described the true pathology in 1940. He found that when the 
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on grinding the patella against the femur, and there may be tenderness at 
the margins of the patella, particularly the lower pole. Ordinary X-rays 
show no abnormality unless the bone is affected, but after injecting air into 
the joint it may be possible to demonstrate some irregularity in the outline 
of the articular cartilage. 

Treatment presents a difficult problem because not enough is known 
about the condition to say how often osteoarthritis is a sequel. In the early 
stages, operation seems rather drastic and the rational procedure is to 
protect the joint from injury and rest it for a prolonged period, preferably 
in plaster. This is hard advice to give an active young man and, as a rule, 
there is a compromise; a conservative line is followed for a while, but if the 
symptoms continually recur when the joint is used, it is explored. The 
operative procedure depends upon the condition found; when only a small 
area of cartilage is involved, the affected portion should be removed and the 
edges bevelled off, but with more advanced disease the whole patella should 
be excised. Obvious osteoarthritic changes are a definite indication for 
excision of the patella. The functional result after excision of the patella is 
satisfactory provided after-treatment is good, but it is a somewhat mutilating 
procedure and in the present state of knowledge should be reserved for the 
more serious cases. 

THE TREATMENT OF ACUTE OSTEOMYELITIS 

The introduction of penicillin has had as great an effect on the treatment of 
acute infection in bone as in other parts of the body, the mortality in acute 
hmmatogenous osteomyelitis having come down from somewhere in the 
region of 20 per cent, to 2 per cent, or less, and the subsequent morbidity 
also has been greatly reduced. The necessity for early (diagnosis is, however, 
at least as great as formerly, because it is only by beginning treatment within 
a day or so of onset that gross destruction of bone can be prevented. The 
condition is not very common, but as a rule it can easily be recognized: a 
child with fever has a pain near one of the large joints, usually the knee, 
and tenderness on pressure over the metaphysis of the affected bone. These 
signs are quite sufficient to call for immediate treatment; there are no 
radiological changes for at least ten days, and there is no need to wait a day 
or two “to see how things develop”. The damage to bone is caused chiefly 
by necrosis due to the blood supply being interrupted by the inflammatory ' 
process; if penicillin is given early enough, this may be prevented, but if 
treatment is begun late the blood supply to at any rate part of the bone is 
cut off and penicillin cannot reach it. 

General agreement as to the best dosage of penicillin has not yet been 
reached but most surgeons use large quantities. My practice is to give a 
child an initial injection of 250,000 units, followed by 100,000 units every 
four hours for forty-eight hours, or until the temperature comes down, and 
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It is ob\’iously dangerous to assess the value of changes or trends of changes 
in the treatment of any condition until a period of time has elapsed sufficient 
to make the assessment significant. For this reason this article describes 
methods which may seem to some to be established rather than novel. It is 
not often that smtJl changes of operative technique produce a significant 
advance, and therefore, in the main, broader principles than these will be 
discussed. 


CHEMOTHERAPY 

The most striking advances in urological treatment in recent years have 
undoubtedly been due directly or indirectly to the effective use of chemo- 
therapy in the prevention, control and cure of urinary infection. The use 
of the sulphonamides against B. coli pyelonephritis and cystitis, and of 
penicillin against the coccal infections of the urinarj- tract, is well established. 
Unfortunately the conamon demerit and failure of these drugs has also 
become obvious. Some organisms, particularly M. tuberculosis, B. pyocyaneus 
and B. proteus, are naturdly immune from their effects, whilst insensitivity 
of others, such as B. colt, has increasingly been acquired. It is to deal with 
such infections that streptomycin and the newer “mycins” have been 
developed in the United States. 

Streptomycin . — In this countrj' we have already some experience of the 
use of streptomycin, and there are many reports from the United States 
and elsewhere to help us. It has already been learnt that organisms readily 
acquire resistance, which may be lasting, to this antibiotic unless they are 
destroyed by adequate early dosage. Fortunately, urinary infections other 
than tuberculosis yield rapidly to streptomycin, and a comparative^ small 
dose of from 4 to s grammes, given in a period of from thirtj^-six to forty- 
eight hours is sufficient, especially in an alkaline urine (Wells, 1949). This 
small dosage has the added advantage that no serious or lasting toxic effects 
are likely to follow. It is also probable that, should infection recur, the 
organisms will not completely have lost their sensitiUt}'. Recurrence of 
infection will be probable, if not inevitable, if an underlying condition such 
as stone or obstruction is not dealt with; it has become axiomatic, but 
nevertheless should be reiterated, that although chemotherapy may modify, 
it cannot take the place of operative surgery, especially in the event of a 
mechanical defect. 

The stilphonamides are best used in urinarj' conditions in a mixture such 
as “sulphatriad”, in order that with the differing solubility of ffie components 
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typical syndrome was present, and it must be emphasized that this is in 
only a small proportion of all patients with anterior metatarsal pain, there 
was always an enlargement of the plantar digital nerve. This observation 
has been amply confirmed by other surgeons. The swelling involves the 
nerve immediately proximal to its division into two digital nerves proper, 
and is about half an inch in length. Microscopic examination shows pro- 
liferation of the neurilemma cells and marked interstitial fibrosis. The 
changes in the nerve are preceded by, and are probably caused by, changes 
in the plantar digital vessels which accompany them, and it is likely that 
the spasms of pain are ischaemic in origin. 

The outstanding clinical feature is pain which comes on in spasms, there 
being complete freedom between attacks. The pain starts in the ball of the 
foot and shoots backwards through the sole and forwards to the tips of a 
toe or two adjacent toes, usually the third and fourth. It nearly always 
starts while wearing a shoe, although a few patients have attacks at other 
times, even when in bed. Relief is obtained by taking off the shoe and 
rubbing the foot, and the pain is often so severe that this will be done in the 
street, the sufferer occasionally walking home without a shoe. On examina- 
tion, the usual signs of ordinary metatarsalgia, such as pain on flexing the 
affected toe and tenderness on pressure over the metatarso-phalangeal joint, 
are absent, but the typical pain is reproduced by pressing with a blunt 
instrument over the distal part of the intermetatarsal space. 

The only method of giving relief is to excise the affected portion of the 
nerve, and the results, when an accurate diagnosis has been made, are so 
uniformly successful that operation can be recommended without hesitation. 


Fig. I, 2, 3 and 4, are reproduced from “ Essentials of Orthopxdics ” by per- 
mission of Messrs. J. & A. Churchill Ltd. 
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It is obviously dangerous to assess the value of changes or trends of changes 
in the treatment of any condition until a period of time has elapsed sufficient 
to make the assessment significant. For this reason this article describes 
methods which may seem to some to be established rather than novel. It is 
not often that smdl changes of operative technique produce a sigmficant 
advance, and therefore, in the main, broader principles than these will be 
discussed. 


CHEMOTHERAPY 

The most striking advances in urological treatment in recent years have 
undoubtedly been due directly or indirectly to the effective use of chemo- 
therapy in the prevention, control and cure of urinary' infection. The use 
of the sulphonamides against B. coli py'elonephritis and cystitis, and of 
penicUlin against the coccal infections of the urinary' tract, is well established. 
Unfortunately the common demerit and failure of these drugs has also 
become obvious. Some organisms, particularly M. tuberailosis, B. pyocyaneits 
and B. proietis, are naturally immune from their effects, whilst insensitivity' 
of others, such as B. colt, has increasingly been acquired. It is to deal tvith 
such infections that streptomycin and the newer “mycins” have been 
developed in the United States, 

Streptomycin . — In this country we have already some experience of the 
use of streptomycin, and there are many' reports from the United States 
and elsewhere to help us. It has already been learnt that organisms readily 
acquire resistance, which may' be lasting, to this antibiotic unless they' are 
destroy'ed by adequate early dosage. Fortunately', urinary' infections other 
than tuberculosis yield rapidly to streptomycin, and a comparatively' small 
dose of from 4 to 5 grammes, given in a period of from thirty'-six to forty'- 
eight hours is sufficient, especially in an alkaline urine (Wells, 1949). This 
small dosage has the added advantage that no serious or lasting toxic effects 
are likely to follow. It is also probable that, should infection recur, the 
organisms will not completely have lost their sensitirdty'. Recurrence of 
infection will be probable, if not inevitable, if an underlying condition such 
as stone or obstruction is not dealt 'oith; it has become axiomatic, but 
nevertheless should be reiterated, that although chemotherapy may modify', 
it cannot take the place of operative surgery, especially in the event of a 
mechanical defect. 

The sulphonamides are best used in urinary' conditions in a mixture such 
as “sulphatriad”, in order that uith the differing solubility' of the components 
Ottober 1949. Vol. 163 (313) 


3H 


THE PRACTITIONER 


the danger of massive crystallization should be avoided. Sulphatriad, 
penicillin, and streptomycin are synergic in their action and in no way 
antagonistic. Thus it is sensible and practical to use all three together, 
especially in the cure or prevention of the mixed infections so commonly 
found in the urinary tract. 

STREPTOMYCIN IN TUBERCULOSIS 

Urinary tuberculosis presents a different problem. To be effective, strepto- 
mycin must be given in larger dosage and over a long period (three to six 
months) so that the serious toxic effects of the drug commonly result. Its 
precise role in the treatment of renal tuberculosis has yet to be established. 
Some urologists claim that in the majority of cases streptomycin should 
supplant surgery. My own experience, admittedly limited, and that of many 
others, does not support this extreme view; many results over a long period 
must be assessed before the matter can finally be decided. There is no doubt 
that when the main focus has been eradicated, residual tuberculous cystitis 
responds satisfactorily, and there is a good case for the administration of 
streptomycin for a limited period before and after a nephrectomy for renal 
tuberculosis. It may also be tried in bilateral cases or when a remaining 
solitary kidney is involved. The position appears to be the same in the 
treatment of genital tuberculosis. Streptomycin will not cause disappearance 
of hard epididymeal nodules, but when the main lesion has been removed 
it will cause residual sinuses to heal rapidly. 

PROSTATIC SURGERY 

Simple enlargement . — Ever since Freyer invented the transvesical enucleation 
of the adenomatous prostate, surgeons have been busy in trying to modify 
or avoid the method. It is indeed a great tribute to the soundness and 
safety of his operation that even since the coming of chemotherapy the 
two-stage prostatectomy with open bladder drainage is still used by many 
as the safest procedure, particularly in bad risks. It nevertheless has its 
disadvantages in tedious discomfort to the patient and its risks of pulmonary 
embolus, inevitable infection of the bladder, and the more remote com- 
plications, such as bladder-neck obstruction. In the old days deaths from 
oligzemic shock or uraemia were notorious among elderly men discussing 
their symptoms and their departed friends in clubs or pubs, and their 
fearful reluctance was an added stimulus to the surgeon to find a new way. 
Procedures depending upon the use of hormones and avoiding prostatec- 
tomy altogether were tried and found to be completely wanting. In fact, it 
is fair to say that if hormone treatment succeeds in a case of simple prostatic 
enlargement it is because the diagnosis is wrong. 

Nowadays the trend is towards methods by which the bladder is not 
opened or is closed at the end of the operation, with early restoration of 
micturition and the minimum of confinement of the patient to bed. There 
are two main ways in which this may be done; first, by instrumentation 
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through the urethra, and secondly, by open operation without opening the 
bladder, as in the perineal route or the retropubic operation (Millin, 1945), 
or transvesically but with immediate water-tight closure of the bladder 
(Harris, 1933; Wilson Hey, 1946). All methods demand hsemostasis and 
freedom from infection, for haemorrhage and infection in a closed bladder 
are more dangerous than in an open one. All methods rely on an indwelling 
urethral catheter for the immediate postoperative period, and this carries 
the risk of urethritis and ascending infection. Thus smooth recoA^erj’’ and 
successful results in all “closed bladder” operations are greatly enhanced by 
chemotherapy applied prophylactically before and after operation. 

Wilson Hey has emphasized the important part played by sepsis in the 
treatment of prostatic obstruction. He and others claim that the rapid 
emptying of the chronically distended bladder is a safe procedure provided 
that it is a strictly aseptic one, and that ursemia, a common sequel in former 
times, was always the result of acute ascending infection. For the acute or 
chronic type of obstruction He}’’ advocates an immediate prostatectomy, 
instrumentation of any kind before the operation being strictly avoided. 
His patients are also protected by adequate chemotherapy. Urologists do 
not universally accept his methods but they owe much to his contention 
that asepsis in these cases is difficult and most vitally important. There is 
no doubt that there has been considerable confusion of thought, and there- 
fore of method, in dealing with the distended bladder, and that the pro- 
cedure of slow decompression has often been used when there was no 
necessity for it. It is only in cases in which gross distension has been present 
for a considerable period that ill-effects have been obsen’ed from rapid 
emptying. It seems reasonable in such cases to avoid sudden shocks and 
changes by taking twenty-four hours or so to empty the bladder. But slow 
decompression besides being overdone has frequently been ill done. Too 
slow emptying may leave the bladder as distended as ever, Awth the catheter 
tip a potentially infected foreign body; or the catheter may block with clot 
or come partly out. Such an accident may be unnoticed for some time and 
distension increase. In any event renewed manipulations will add to the 
danger of infection and ursemia. In such cases when uraemia is imminent 
and any interference may precipitate it, an ascending infection is readily 
acquired and will produce a quick fatality. Such infection is often accom- 
panied by severe haemorrhage from the inflamed epithelium of the urinaty 
tract. Thus the method of slow decompression should be applied sparingly 
and only under close skilled supendsion. There is no doubt that rapid 
decompression carries far less risk than was formerly thought, provided that 
infection is prevented. 

Selection of method . — The choice of method of prostatectomy varies 
within wide limits with the individual urologist. Prostatectomy by the 
perineal route has never found much favour in this country. Ver}’ few 
surgeons in Britain are “whole hoggers” for endo-urethral prostatectomy, 
either by the cold punch or by the McCarthy diathermic resectoscope. Most 
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the danger of massive crystallization should be avoided. Sulphatriad, 
penicillin, and streptomycin are synergic in their action and in no way 
antagonistic. Thus it is sensible and practical to use all three together, 
especially in the cure or prevention of the mixed infections so commonly 
found in the urinary tract. 

STREPTOMYCIN IN TUBERCULOSIS 
Urinary tuberculosis presents a different problem. To be effective, strepto- 
mycin must be given in larger dosage and over a long period (three to six 
months) so that the serious toxic effects of the drug commonly result. Its 
precise role in the treatment of renal tuberculosis has yet to be established. 
Some urologists claim that in the majority of cases streptomycin should 
supplant surger}'. My own experience, admittedly limited, and that of many 
others, does not support this extreme view; many results over a long period 
must be assessed before the matter can finally be decided. There is no doubt 
that when the main focus has been eradicated, residual tuberculous cystitis 
responds satisfactorily, and there is a good case for the administration of 
streptomycin for a limited period before and after a nephrectomy for renal 
tuberculosis. It may also be tried in bilateral cases or when a remaining 
solitary kidney is involved. The position appears to be the same in the 
treatment of genital tuberculosis. Streptomycin will not cause disappearance 
of hard epididymeal nodules, but when the main lesion has been removed 
it will cause residual sinuses to heal rapidly. 

PROSTATIC SURGERY 

Siviple enlargement . — Ever since Freyer invented the transvesical enucleation 
of the adenomatous prostate, surgeons have been busy in trying to modify 
or avoid the method. It is indeed a great tribute to the soundness and 
safety of his operation that even since the coming of chemotherapy the 
two-stage prostatectomy with open bladder drainage is still used by many 
as the safest procedure, particularly in bad risks. It nevertheless has its 
disadvantages in tedious discomfort to the patient and its risks of pulmonary 
embolus, inevitable infection of the bladder, and the more remote com- 
plications, such as bladder-neck obstruction. In the old days deaths from 
oligsemic shock or uraemia were notorious among elderly men discussing 
their symptoms and their departed friends in clubs or pubs, and their 
fearful reluctance was an added stimulus to the surgeon to find a new way. 
Procedures depending upon the use of hormones and avoiding prostatec- 
tomy altogether were tried and found to be completely wanting. In fact, it 
is fair to say that if hormone treatment succeeds in a case of simple prostatic 
enlargement it is because the diagnosis is wrong. 

Nowadays the trend is towards methods by which the bladder is not 
opened or is closed at the end of the operation, with early restoration of 
micturition and the minimum of confinement of the patient to bed. There 
are two main ways in which this may be done; first, by instrumentation 
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definitely, and even uith a minimum dosage male characteristics tend to 
disappear and female ones appear. Thus the testes atrophy, the breasts 
enlarge, and have even been known to develop carcinoma, and the dis- 
tribution of pubic and other hair is altered. These disadvantages are, 
however, a small price to pay for the relief of an otherwise incurable disease. 
Castration seems to enhance the action of oestrogen given by mouth, and if, 
as is common, the patient is to have an ansesthetic for other procedures, it 
should be done then. The best and least disturbing and deforming method 
is to remove the testicular tissue from within the tunica albuginea, which is 
split and re-sutured. 

Diagnostic biopsy. — Carcinoma of the prostate may be ob^ous clinically 
on rectal e.vamination. At other times its presence may be suspected but not 
certain. Although in my experience when there is a suspicion of carcinoma 
by the feel of the prostate per rectum carcinoma is usually found in the 
end, it is obviously desirable to have more positive evidence. This can 
be obtained by endo-urethral resection of part of the prostate, the resected 
pieces being examined histologically. This is a most satisfactory procedure 
because sufficient tissue can readily be removed to overcome urinaiy^ 
obstruction, thus obviating the necessity of suprapubic drainage. In a 
proportion of cases, mainly those with secondary deposits, an increase of 
the serum acid phosphatase may clinch the diagnosis, but a normal finding 
does not exclude the presence of carcinoma. 

To sum up the treatment: carcinoma of the prostate should when possible 
be removed surgically. If, as so often, it is beyond the scope of radical 
surgery', sufficient tissue should be removed by endoscopic resection to 
relieve obstruction. In either case surgery should be supplemented by 
hormone treatment, with castration. By' such a combination of methods a 
large proportion of patients although not all, including er'en those with 
secondary' deposits, will be relieved of symptoms and a proportion will 
apparently be cured. Hormone treatment, although at a low'er level of dosage, 
should be continued indefinitely', otherrrise the carcinoma may recur at any' 
time. 


CARE OF THE PARAPLEGIC BLADDER 
The war stimulated us to try' to solve many' surgical problems which, 
although present in peace time, had not before been faced in such mass. 
One of these w’as paraplegia resulting from gun-shot w'ounds and traffic 
accidents, and in particular the management of urinary function in such 
conditions. Improved general treatment has resulted in the long-term sur- 
vival of many of these patients and gives them hope of a reasonable and 
useful existence. The urinary' treatment must in consequence aim higher 
than the mere relief of vesical distension and the prevention or postpone- 
ment of infection ascending to the kidneys. This is, of course, the immediate 
problem early in the injury or disease, but it is now' know'n that a proportion 
of these patients can ultimately regain a sufficient degree of bladder control 
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urologists, however, will agree that this method is suitable for the small 
fibrous type of simple prostatic obstruction — the type that is most difficult 
to remove by blunt dissection at open operation. Endo-urethral methods 
demand special skill and are not without their complications and dangers, 
such as hemorrhage and, later, stricture and occasional incontinence. 

For the large fleshy prostate most surgeons prefer an open procedure, 
and it is in the development and more frequent use of one-stage methods 
which avoid an open bladder postoperatively that progress has been made 
in recent years. Whatever method is used, retropubic or transvesical, 
primary or reactionary haemorrhage occasionally gives trouble and clot 
retention will sometimes result. This can to a great extent be prevented by 
washing the bladder at intervals through the indwelling catheter, with 
small quantities of a 5 per cent, solution of sodium citrate. Should a sub- 
stantial clot form in spite of this treatment it may often be broken up and 
removed with a Bigelow’s evacuator, whilst as a last resort the bladder must 
be opened and drained. 

When recovery from these “closed” operations is smooth all goes well 
and patients are up and about and passing urine naturally within a week, 
but it must be emphasized that the postoperative management demands 
close supervision by experienced nursing staff and doctors. 

In circumstances which are not ideal, and with patients who are poor 
risks, the two-stage “open bladder” operation may well be the safest. 

CARCINOMA OF THE PROSTATE 
Opinions vary about the frequency of prostatic cancer but there is no doubt 
that it is a very common disease. It manifests itself in a number of ways. 
One way is accidentally at or after the removal of an apparently benign 
prostatic enlargement. Another is on account of osseous secondary deposits 
which give rise to sciatica or other root pains. The most common way of all 
perhaps is by symptoms of “prostatism”, indistinguishable from those of a 
benign enlargement. It is only in the first of these groups that radical 
surgical removal is likely to be possible, as carcinoma tends to start in the 
periphery of the gland and quickly to invade surrounding structures. 
Radiotherapy has never been a success. 

Hormone treatment . — Castration as a treatment for prostatism was, of 
course, advocated many years ago, but the implications of this method were 
not fully realized and its effect was transitory. Nowadays, however, the use 
of oestrogen hormones such as stilboestrol has altered the picture, and even 
in the presence of metastasis or of advanced urinary obstruction, relief is 
obtained by a large percentage of patients who are given adequate and 
prolonged dosage of one of these drugs. A minimum of 15 mg. a day by 
mouth should be given to start with, and if this is not effective the dose may 
be raised to as high as 60 mg. a day (Fergusson, 1948). Even so, all cases 
do not respond and such an amount of oestrogen gives many patients nausea 
and other unpleasant symptoms. The treatment must be continued in- 



peritonally,' thus avoiding the main immediate postoperative dangers of 
peritonitis and obstruction. 

There are indications that with measures such as these the operation may 
become more simple and more safe, and have a wider range of use. After a 
successful transplant, patients suffer e.vtraordinarily little inconvenience, 
the bowel learning remarkably well to store and control the evacuation of 
urine. There are numerous urological conditions for which deviation of the 
urine from the bladder is advantageous, the chief being intractable vesico- 
vaginal fistula and vesical neoplasm. 

VESICAL CARCINOMA 

It is unfortunate that it is in this condition that the results of ureteric 
transplantation are least encouraging. Total cystectomy is itself by no means 
a lethal procedure but it must be preceded or accompanied by deviation of 
the ureters, and the results of the operation, although improving, remain 
poor. Nor has radiotherap)’’, whether in the form of radium or deep X-rays, 
hitherto been satisfactoty' for vesical carcinoma. One of its frequent dis- 
advantages has been the production of an intractable cystitis. There are, 
hovvwer, signs that radiotherapeutic technique for bladder growths is im- 
proving and that satisfactoiy results, for a short period at any rate, are being 
obtained. A radioactiv'e solution, thorium X, has been tried in cases of 
widespread papillomas, always potentially if not actually malignant, but 
has not prov^ed generally to be efficacious. This form of treatment is ad- 
mittedly in its infancy, and it is hard to predict w'hether the treatment of 
the future will be decided by improvements in operative technique or in the 
field of radiotherap}". There is much room for improvement, especially as 
vesical growths can be far advanced before serious symptoms are evident. 
Hamaturia is by far the most common manifestation, and the importance of 
immediate cystoscopic examination of all patients who complain of this 
symptom cannot be overemphasized. 

CONCLUSION 

The advances in treatment recounted here are those which seem to be of 
importance and of proved merit. In the “growing edge” of urology are man y 
active and ingenious minds and dexterous hands. Many new methods are 
in the e.xperimental stage, and some will in course of time pass the test of 
experience. 
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and emptying power to enable them to dispense with artificial drainage. This 
end can best be achieved if treatment is directed towards it from the start. 
Patients in whom early recovery is expected, and who can be kept under 
skilled supervision, may be treated by indwelling urethral catheter with or 
without “tidal drainage”, but in most cases drainage by suprapubic cysto- 
stomy has usually to be established in the early stages. What must be 
avoided is a small, contracted, rigid bladder with an opening to the surface 
low down just above the symphysis. The cystostomy opening must be 
made high up, at least as high as half-way between the umbilicus and the 
symphysis, and the track should run obliquely through the abdominal 
wall. Riches (1943) has invented a special suprapubic catheter which can 
be introduced blindly and which seems very suitable for these cases. The 
bladder is kept clean by chemotherapy when necessar}^ and mechanically 
by lavage. With recovery in strength and with re-education many of these 
patients cease to be bedridden, and a fair proportion learn to walk well 
with supports. It is at this time that the suprapubic opening should, if 
possible, be closed. “Tidal drainage” through a urethral catheter is then 
set up. The “tidal” apparatus consists of a reservoir which fills the bladder 
up to any chosen pressure and then causes it to empty by siphonage. 
With it, too, measurements of the tone and capacity of the bladder may be 
recorded in the form of a cystometrogram and give valuable indication as to 
the progress of the case. Many of the cases develop a fibrous narrowing of 
the neck of the bladder and this should be enlarged by endo-urethral re- 
section before function can be restored. With such care many patients obtain 
effective bladder control, automatic in part since normal sensation is 
wanting, but helped by voluntar)^ action, such as flexing the trunk and 
applying manual pressure to the suprapubic region. 

TRANSPLANTATION OF THE URETERS INTO THE BOWEL 

Ureterocolic anastomosis has always been a most hazardous operation. Its 
immediate risk has been infection of the peritoneal cavity, whilst later, 
dilatation and ascending infection of the ureters and renal pelvis and calyces 
has been a frequent cause of failure. Various technical methods of making 
the actual anastomosis have been developed, and are associated with such 
great names as Stiles, Coffey and Grey Turner. The last named stated the 
essential principles, the most important of which is avoidance of tivisting, 
kinking or compression of the ureter. Two measures have contributed 
towards the success of the operation in recent years. The first is the prepara- 
tion of the bowel with some such drug as sulphasuxidine so that the ureter 
is implanted into a relatively sterile field. The second is the use of normal 
sodium sulphate by intravenous drip in the immediate postoperative period. 
This drug is a powerful diuretic and is a safeguard against ascending in- 
fection, which would be encouraged by a dry ureter. Of recent years Riches 
(1949) has used a technique by which the anastomosis is carried out extra- 
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decane, have appeared on the market almost simultaneously this summer 
after undergoing brief clinical trials (Mushin et al., 1949; Organe, 1949). 
Both are powerful relaxants, quicker acting and shorter lasting than curare. 
Decamethonium iodide is not antagonized by the anticholinesterases (as are 
fiaxedil and curare), but by pentamethoniim iodide (or “C5”), which is its 
simpler homologue, and which is supposed to act by competitive inhibition. 
Pentamethonium iodide, however, itself causes an autonomic block which 
may result in a severe fall of blood pressure. Hence it can be said that “Cro” 
is without a safe and effective antidote. Prostigmin is undoubtedly an 
effectiv^^ antidote both to <f-tubocurarine and to flaxedil ; but prostigmin 
itself has seme undesirable side-effects, which cannot always be pre- 
vented by atropine. Indeed, it has recently been held that atropine may 
at first exaggerate the parasympathomimetic effect of. prostigmin, and one 
or two unexpected deaths have been recorded which seemed to have been 
precipitated by the use of prostigmin with or without atropine (Clutton- 
Brock, 1949). However, both flaxedil and decamethonium iodide are short- 
acting drugs, and if they are used intelligently an antidote should seldom 
be required. 

Erythroidin and quinine. — Other naturally occurring relaxants, such as 
the erythrina alkaloids and quinine derivatives, have nothing like the 
potency of curare and the synthetic compounds, and would seem to have no 
advantages over them. 

Although it was in abdominal surgery that muscle relaxants promised 
most, they have perhaps borne more fruit when put to other uses. They 
have come to occupy a valuable place in aneesthesia for thoracic surgery. 
With their help, controlled respiration can readily be established and 
maintained. The surgeon can avail himself of the advantage of the diathermy 
cautery inside the chest, and the patient can be assured of an active cough 
reflex before leaving the operating table. 

For the softening of convulsions in electro-convulsive therapy they have 
now an established place. They are also much used to facilitate peroral 
endoscopies and tracheal intubation, although for these purposes their use 
does not command universal support. They are coming to be used, on an 
increasing scale, for Ccesarean section, since they do not readily cross the 
placental barrier, and by their use the centrally acting narcotic drugs, which 
do enter the foetal circulation, can be reduced to an absolute minimum 
(Whitacre and Fisher, 1948; Gray, 1948). They have also been used to 
control the commlsions of tetanus and strychnine poisoning. In so far as the 
exhaustion and hypoxia produced by severe convulsions are contributoiv' 
causes of death in these cases, the use of muscle relaxants is obviously 
logical; but the margin between controlling the convulsions on the one hand, 
and paralysing the respiratory muscles on the other, is so small that the 
management of these cases presents great difficulty (Adrian! and Ochsner, 
1947)- is i'srd to say whether patients who recover with this treatment 
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To provide satisfactory operating conditions for the surgeon without 
poisoning the patient still requires skill and judgment; but the more 
powerful methods and greater variety of techniques now available to the 
ana3sthetist make him better equipped to guard the interests of the patient 
without sacrificing those of the surgeon. 

THE MUSCLE RELAXANTS 

The muscle relaxants have become firmly established as tools of the 
anaesthetist and it is now possible to make an objective assessment of their 
value. It cannot be said that their use has resulted in the dramatic drop in 
postoperative morbidity which it was lioped they would produce, and this 
fact serves to emphasize that postoperative morbidity is less likely to be 
diminished by the choice of one or other anasthetic agent than by careful 
preoperative assessment and preparation, by the meticulous application of 
whatever anassthetic technique is decided upon, and by painstaking post- 
operative surgical and nursing care. It is probable, too, that through un- 
skilled administration of the muscle relaxants, a few patients have died who 
would otherwise have survived. This underlines the importance of long and 
careful training for practitioners who are to handle these powerful drugs. 

Curare . — Although d-tubocurarine chloride remains the most widely 
used of all the muscle relaxants, as a never-ending stream of papers and 
reports testifies, its supremacy has recently been challenged by three 
synthetic products. 

“Myanesin”, the ortho-tolyl ether of glycerol, was introduced as a muscle 
relaxant two years ago (Mallinson, 1947) and many reports on it have been 
published (Ballantine, 1948; Griffith and Cullen, 1948). It is not so good a 
relaxant as curare, and it may at times cause haemolysis and venous throm- 
bosis. For these reasons it is not widely used in operative surgeiy. Unlike 
other synthetic muscle relaxants it is not destroyed in the alimentary canal, 
and may exert a prolonged effect when given by mouth in the form of an 
eli.xir (Berger and Schwartz, 1948). It has been used in this waj^ in the 
treatment of various spastic states, such as Parkinsonian rigidity, cerebral 
diplegia, spasm due to osteoarthritis, and similar conditions; and it may be 
that in this field it will find a useful application. 

“FlaxediV’ , a synthetic benzene derivative with three amino groups, and 
“Cio” or decatnethoniiiin iodide, a methylated ammonium derivative of 
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highlj' resistant motor fibres — intact. This technique of “differential spinal 
block” is proving of value in the elucidation of peripheral vascular disorders 
and other conditions due to autonomic imbalance. 

Total spinal analgesia. — ^The fall in blood pressure resulting from high 
spinal analgesia, instead of being regarded as a disadvantage, is now de- 
liberately courted to provide the surgeon with an avascular field. Griffiths 
and Gillies (1948), have been using total spinal analgesia for thoraco- 
lumbar s}Tnpathectomies for hypertension. The procaine is encouraged to 
spread headwards up the spinal canal to such a height as to paralyse most of 
the vasoconstrictors of the trunk and limbs. Blood from the relaxed vessels 
collects in the dependent legs, and the blood pressure falls to very^ low and 
often unrecordable levels. Cerebral aneemia is guarded against by keeping 
the head low, and the circulating blood is kept well o.xygenated. With this 
technique the field is not obscured by blood, and few vessels need to be 
secured. Contrary to expectation, reactionary hemorrhage is rarely en- 
countered. 

"Controlled hypotension" . — Because the head must be kept low, total 
spinal analgesia is not suited to cranial surger}', although the removal of 
vascular brain tumours demands, even more insistently, a relatively bloodless 
field. This problem has been tackled by the technique of “controlled 
hypotension” (Hale, 1948). A proportion of the patient’s blood is drained 
off during the early part of the operation, so that his systolic pressure falls to 
about 60 mm. Hg. 

A cannula is inserted into the radial arter>', and through this blood is removed or 
returned as necessary during the operation, ^Vhen the tumour has been removed 
and the vessels have been secured the blood is returned to the patient and the wound 
is closed. This technique facilitates and shortens cranial operations, not only by 
reducing bleeding, but also by causing the brain to retract, so that there is much 
more room for manipulation within the cranium. 

With this method the brain appears verj'^ different from the turgid, 
congested organ seen with standard techniques; and there is no doubt that 
controlled hypotension represents a notable advance. 

Continuous caudal analgesia for obstetrics, which has had an acknotvledged 
place in the United States for some years, is slowly becoming popular in 
this countr3^ Its application to angiospastic conditions, which has been 
developed by Hingson (1947), and has been so convincingly e.xpounded by 
him in Britain this summer, introduces a great advance in the therapeutic 
possibilities of antesthesia. The vasomotor crises of eclampsia and of acute 
nephritis can quickly be brought under control, and kept under control, by 
continuous spinal or caudal analgesia. This relaxes the spastic vessels, 
decreases the venous pressure, and performs a "bloodless phlebotomy” by 
pooling blood in the pe^ipher)^ At the same time, if the block is carried high 
enough, the kidneys and suprarenals can be temporarily denen^ated. By the 
catheter technique, the block can be maintained for a week or ten days if 
necessary, and its height can be adjusted from hour to hour, according to 
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\\’ould not have done so an}'\vay, and we cannot 3'et be sure tliat it is a real 
advance. 

The muscle relaxants are coming to be used in the treatment of spastic 
cottdiitons, such as Parkinsonism, cerebral diplegia, and poliomj^elitis. It is 
said that some relaxant drugs, particularly “introcostrin” (a less pure ex- 
tract of curare than d-tubocurarine) and "mj'anesin” e.xert a “lissive” 
action, which means that they can lessen muscle spasm without impairing 
voluntary muscle power. Under the influence of this lissive action, spastic 
patients can move their limbs through a wider range than normally, and this 
greatly enhances the benefit they derive from re-education b}' physiotherapy 
(Ransohoff, 1947). It is clearly desirable that such an effect should be pro- 
longed, and attempts have been made to prolong it by incorporating the 
drug in a slowly absorbable oily base (Schlesinger, 1946). A more promising 
method would appear to be to give the drug orally. Mt'anesin, alone of those 
discussed, can be given in this way, in the form of an elixir, and good results 
have been reported from its use. 

CONDUCTION ANALGESIA 

The study of conduction analgesia has seen considerable development 
recently. It was prophesied that with the coming of the muscle rela.\’ants 
spinal analgesia would suffer an eclipse. It is true that it is now far less used 
for abdominal surgery, but developments and refinements in technique 
have led to its extension in other spheres. 

Continuous, or fractional, spinal analgesia was introduced by Lemmon in 
1941. He established the possibility of maintaining spinal analgesia for the 
longest operation with minimal doses of anesthetic drug. Many advances in 
the technique of applying this principle have since been made. Tuohy 
(1944) substituted a very fine, very flexible catheter for the indwelling 
needle. This enables the needle to be dispensed with, once the puncture of 
the dura has been made. Moreover, by proper manipulation of the catheter, 
true segmental anresthesia can be obtained (Cann, 194S). The catheter can 
be threaded through a Tuohy spinal needle ivith its opening directed to- 
wards the head. A measured length of catheter is thus passed intradurally 
alongside the spinal cord until its end comes to lie in the immediate vicinity 
of the roots to be anaesthetized. If the catheter is made of suitable material, 
its position can be radiographically controlled. Dilution by cerebrospinal 
fluid and diffusion are thus reduced to a minimum, and effects can be pro- 
duced with remarkably small doses. 

Samoff and Arrowood (1947, 1948) have made use of the fact that fibres 
conveying different types of sensation have different susceptibilities to 
locally acting anesthetic agents. By using sufficiently dilute solutions, such 
as 0.2 per cent, procaine, it is possible to block fibres carrying sudomotor 
and vasomotor impulses and sensibility to pinprick, while leaving touch, 
deep pressure, vibration and position sense — and, of course, the more 
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undergone successful trials (Gordh, 1949). Its potenc)- is equal to that of 
procaine, but it is quicker acting and longer lasting, and more stable in 
solution. It is also an effective surface analgesic, 

ANAESTHESIA IN CARDIAC SURGERY 

Anresthetic and surgical techniques for the correction of congenital and 
acquired heart defects have advanced together. This branch of surgerj' 
presents many difficulties which must be overcome by the anaesthetist. The 
patients are alwa3's gravely handicapped and have to undergo a long, serious 
and difficult operation, during which an already precarious blood supply 
may be temporarily further impaired. In spite of the formidable difficulties, 
the mortality for these operations is now surprisingly low, due in part to 
increasing surgical skill; in part to better preoperative evaluation; and in 
part to advances in anesthetic technique (Rink et ah, 1948). 

EXPERIMENTAL METHODS 

Anesthesia in the presence of grave cardio-respiratory disorders has set 
many new problems, and to provide a basis for their solution certain new 
e.xperimental techniques have been evolved. Blood oxygen saturation can 
be measured and continuously recorded during anresthesia by the oximeter 
cell (Millikan, 1942). This is a device which distinguishes photo-electrically 
between oxygenated and reduced hemoglobin. Its use has yielded interest- 
ing information (McClure, Behrmann and Hartman, 1948). Similarly, 
Faulconer and Latterell (1949) have been using new physical methods of 
analysis to sample the air under an “open ether” mask. They found that the 
application of the mask alone reduced the partial pressure of oxygen in the 
mixed air under it from 153 mm. to 123 mm. Adding ether caused a further 
reduction to about 105 mm. 

DIAGNOSTIC AND THERAPEUTIC APPLICATIONS 
Diagnostic and therapeutic applications of anaesthesia have lately come much 
to the fore (Woolmer, 1949). 

Peripheral vasailar disease. — S}mpathetic nen'e block is coming to play 
an increasing part in the elucidation of peripheral vascular disease. By 
performing a temporarj-^, selective, chemical block, it can give an indication 
of the results to be expected from a surgical sympathectomy. In prolonged 
vasospasm following trauma or deep thrombosis, sympathetic block can 
often interrupt a vicious circle and restore the nutrition of the limb. 

In the vasomotor crises of eclampsia, acute nephritis, acute thyrotoxicosis, 
and acute pulmonary oedema, prolonged sympathetic block may be life- 
saving. 

The excruciating pain of causalgia and phantom limb pain may often be 
relieved by a series of sympathetic blocks when all other methods have 
failed (Schumacher et al., 1948). 
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the response. A hypertensive, eclamptic, comatose, convulsant patient, with 
acute heart failure and pulmonary oedema, can be rescued within 30 minutes 
by the skilful application of this technique, which often lowers the blood 
pressure 100 mm. of mercury, and simultaneously relieves headache and 
blurred vision, diminishes pulmonary oedema, slows the failing heart, 
increases renal output, and coincidentally abolishes pain. 

APPARATUS 

The “hypo-spray ” . — Few important advances have been made in apparatus. 
A method of painless intramuscular injection without the use of a needle 
has been evolved (Hingson, 1949). This is termed the “hypo-spray”. The 
solution is projected as a high velocity jet through an orifice of only three- 
thousandths of an inch (0.012 mm.). The injection is completely painless in 
half the cases; the instrument does not require sterilization; and the method 
is quicker when large numbers of injections have to be given. On the 
other hand it is expensive, mechanically complex, and unsuited to viscous 
solutions. 

Trilene vaporizers. — Set'eral new vaporizers for trilene have appeared. 
Trilene (trichlorethylene) is a useful analgesic agent which, because of its 
portability, has particular advantages in domiciliary midwifer}\ Attempts to 
devise a small cheap vaporizer capable of being safely used by midwives on 
their own responsibility have not yet been completely successful, but work 
on this is proceeding (Helliwell and Hutton, 1948). 

ANAESTHETIC AGENTS 

A new gaseous agent, cyclobutane, has undergone preliminary investigation 
(Krantz et al., 194S). It is the next higher homologue of cyclopropane, and 
its properties appear to be closely similar to it, although its potency seems 
to be greater. 

A new analgesic drug, known variously as “physeptone”, “methadon”, 
“dolophine”, “miadone”, and “amidone”, has been subjected to fairly 
extensive clinical trials (Kirchof and David, 1948). It appears to be a 
better analgesic than morphine when given in similar doses, and to produce 
undesirable side-effects in about the same proportion of cases. When used 
in obstetrics it shows a definite tendency to produce foetal respiratory 
depression (Prescott and Ransom, 1947). 

The use of sodium succinate to counter the respiratory depression caused 
by large doses of the barbiturate is becoming an accepted practice (Barrett, 
1948). One to three grammes of a 30 per cent, solution of disodium succinate 
hexahydrate, repeated as necessary, acts as a very powerful respirator}’^ 
stimulant, and is preferable to the usual analeptics in that it has apparently 
no side-effects. 

A new local analgesic, “xylocaine”, which is an acetanilide derivative, has 
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undergone successful trials (Gordh, 1949). Its potency is equal to that of 
procaine, but it is quicker acting and longer lasting, and more stable in 
solution. It is also an effective surface analgesic. 

ANESTHESIA IN CARDIAC SURGERY 
Anaesthetic and surgical techniques for the correction of congenital and 
acquired heart defects have advanced together. This branch of surgerj' 
presents many difficulties which must be overcome by the anesthetist. The 
patients are always gravely handicapped and have to undergo a long, serious 
and difficult operation, during which an already precarious blood supply 
may be temporarily further impaired. In spite of the formidable difficulties, 
the mortality for these operations is now surprisingly low, due in part to 
increasing surgical skill; in part to better preoperative evaluation; and in 
part to advances in anaesthetic technique (Rink et al., 1948). 

EXPERIMENTAL METHODS 

Anesthesia in the presence of grave cardio-respiratory disorders has set 
many new problems, and to provide a basis for their solution certain new 
experimental techniques have been evolved. Blood oxygen saturation can 
be measured and continuously recorded during anaesthesia by ihe oximeter 
cell (Millikan, 1942). This is a device which distinguishes photo-electrically 
between oxygenated and reduced haemoglobin. Its use has yielded interest- 
ing information (McClure, Behrmann and Hartman, 1948). Similarly, 
Faulconer and Latterell (1949) have been using new physical methods of 
analysis to sample the air under an “open ether” mask. They found that the 
application of the mask alone reduced the partial pressure of oxygen in the 
mixed air under it from 153 mm. to 123 mm. Adding ether caused a further 
reduction to about 105 mm. 

DIAGNOSTIC AND THERAPEUTIC APPLICATIONS 

Diagnostic and therapeutic applications of ansesthesia have lately come much 
to the fore (Woolmer, 1949). 

Peripheral vasadar disease . — Sympathetic ner\'e block is coming to play 
an increasing part in the elucidation of peripheral vascular disease. By 
performing a temporary, selective, chemical block, it can give an indication 
of the results to be expected from a surgical sympathectomy. In prolonged 
vasospasm following trauma or deep thrombosis, sympathetic block can 
often interrupt a vicious circle and restore the nutrition of the limb. 

In the 'casomotor crises of eclampsia, acute nephritis, acute th3Totoxicosis, 
and acute pulmonary oedema, prolonged sympathetic block may be life- 
saving. 

The excruciating pain of caiisalgia and phantom limb pain may often be 
relieved by a series of sympathetic blocks when all other methods have 
failed (Schumacher et al, 1948). 
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Pelvic cancer . — The intractable pain of inoperable pelvic cancer can be 
relieved by a carefully placed subarachnoid block vnth alcohol (Grcenhill, 
i 947 )j 01 ^ by a caudal block with proctocaine (Kenny,. 1947). 

Postoperative pain . — After upper abdominal operations patients tend to 
lie still and not to cough because moving and coughing hurt. This immobility 
is a potent cause of postoperative chest complications. Successful attempts 
have recently been rnade (McCIccrj', Zollinger and Lcnahan, 1948) to 
combat this by blocking the lower intercostal ncr\'cs at the end of the 
operation, so that movement is no longer painful in spite of the recent 
wound. 

Intravenous procaine . — The same effect can be obtained by intravenous 
procaine (Brittain, 1949). gramme of procaine in o.i or 0.2 per cent, 
solution is run into the vein during a period of a few hours postoperatively. 
It is hydrolysed in the circulation before it has time to leak out into the 
normal tissues. But in tissues the vascularity and capillary permeability of 
which are increased, such as inflamed areas and recent wounds, the procaine 
rapidly leaves the circulation and comes in contact with the sensory ncr%x 
endings involved. A local anaesthetic effect is thus produced precisely where 
it is needed. 

These and other applications of procaine are being developed and used 
increasingly by anaesthetists. 


CONCLUSION 

During the last year or so the most important advance in anesthesia has 
taken place on a wider front than the elaboration of techniques and the 
introduction of new agents. It has consisted in an enlargement of the scope 
of the specialty as a whole, and with it has come a change in the relation- 
ship of the anaesthetist to his medical and surgical colleagues. Much more 
is expected of the anaesthetist now than a few years ago. He is learning to 
make his contribution to the patient’s welfare in the ward no less than 
in the theatre, and the provision of adequate operating conditions for the 
surgeon is no longer his sole, or even his major, occupation. 

To fit himself to assume these greater responsibilities, the anresthetist 
has to undergo a much more arduous training than before in the basic and 
clinical sciences; and the standard of knowledge required for recognition 
as a specialist in Great Britain has been greatly raised in the past eighteen 
months. In that period, too, a Faculty of Ansesthetists has been inaugurated 
in the Royal College of Surgeons of England, whose chief concern is to 
raise the standard of academic knowledge of anaesthetists throughout the 
country. There are now two Chairs of Anaesthesia in England, and others 
may be created before long. 

This awakening to the opportunities available to the properly trained 
clinical anaesthetist is spreading throughout the English-speaking world. In 
North America great interest is being taken in the subject, although in the 
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United States there is still an average of only one medically qualified and 
trained anaesthetist to four hospitals. In Europe, this side of the iron curtain, 
a great interest is for the first time being taken in anaesthesia as a science, 
and there is a constant flow of young men to the postgraduate teaching 
centres in this countr)’. 
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Pelvic cancer . — The intractable pain of inoperable pelvic cancer can be 
relieved by a carefully placed subarachnoid block with alcohol (Greenhill, 
^947)) 01 ^ by a caudal block with proctocainc (Kenny,. 1947). 

Posioperative pain . — After upper abdominal operations patients tend to 
lie still and not to cough because moving and coughing hurt. This immobility 
is a potent cause of postoperative chest complications. Successful attempts 
have recently been made (McClccr)', Zollinger and Lenahan, 1948) to 
combat this by blocking the lower intercostal nen'cs at the end of the 
operation, so that movement is no longer painful in spite of the recent 
wound. 

Intravenous procaine . — The same effect can be obtained by intravenous 
procaine (Brittain, 1949). One gramme of procaine in o.i or 0.2 per cent, 
solution is run into the vein during a period of a few hours postoperatively. 
It is hydrolysed in the circulation before it has time to leak out into the 
normal tissues. But in tissues the vascularity and capillary permeability of 
which are increased, such as inflamed areas and recent wounds, the procaine 
rapidly leaves the circulation and comes in contact with the sensory nerve 
endings involved. A local anaesthetic effect is thus produced precisely where 
it is needed. 

These and other applications of procaine are being developed and used 
increasingly by anJEsthetists. 
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taken place on a wider front than the elaboration of techniques and the 
introduction of new agents. It has consisted in an enlargement of the scope 
of the specialty as a whole, and with it has come a change in the relation- 
ship of the anaesthetist to his medical and surgical colleagues. Much more 
is expected of the anaesthetist now than a few years ago. He is learning to 
make his contribution to the patient’s welfare in the ward no less than 
in the theatre, and the provision of adequate operating conditions for the 
surgeon is no longer his sole, or even his major, occupation. 

To fit himself to assume these greater responsibilities, the anesthetist 
has to undergo a mueh more arduous training than before in the basic and 
clinical sciences; and the standard of knowledge required for recognition 
as a specialist in Great Britain has been greatly raised in the past eighteen 
months. In that period, too, a Faculty of Anesthetists has been inaugurated 
in the Royal College of Surgeons of England, whose chief concern is to 
raise the standard of academic knowledge of anesthetists throughout the 
country. There are now two Chairs of Anesthesia in England, and others 
may be created before long. 

This awakening to the opportunities available to the properly trained 
clinical anesthetist is spreading throughout the English-speaking world. In 
North America great interest is being taken in the subject, although in the 
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that no effect was claimed here for any of the various treatments vaunted for 
tuberculosis in the past. Evaluation also in certain external tuberculous 
conditions, such as chronic sinuses and tuberculosis of the skin, is not a very 
difficult matter, and some remarkable results have been achieved by recently 
discovered drugs. On the whole, however, the remarks on difficulty of 
evaluation apply to the great majority of tuberculous conditions, whether of 
the lungs, bones and joints, genito-urinary system, or other organs. 

The question has become particularly important since within the past ten 
years four separate drugs or groups of drugs which have been im^estigated 
in the treatment of tuberculosis have appeared to be more effective than any 
known before; the sulphone group, calciferol, streptomycin, and para- 
aminosalicylic acid. It is very probable that more effective drugs than these 
will be found. With the tide of new drugs will flow in also many useless 
ones. Careful evaluation of them is particularly important in the face of 
public pressure. The combination of chronicity and of great prevalence 
means that there are at any one time more sufferers from tuberculosis than 
from any other disease. It gets more publicity than any other disease, and 
new drugs are publicized often before their value is proven. 

Clinical trial . — Two methods of clinical trial have been helpful in assessing 
results of new therapy. One is the controlled trial, in which a certain number 
of patients are treated rrith the drug, whilst an equal number with com- 
parable disease do not have the drug but are similarly treated in other 
respects. An example of this type of trial is the recent Medical Research 
Council trial of streptomycin in pulmonary tuberculosis (1948). The other 
method, less satisfactory but also less difficult, is to treat with the drug in 
question a number of patients whose progress over three or six months 
previous to the beginning of treatment with the drug is known, by detailed 
recorded clinical obsen'ation and X-ray films, to have been downward or 
stationary. These evaluations are considerably complicated by the inter- 
vention of other forms of treatment, in particular of collapse therapy, and 
when these are widely introduced in the trial, a very large number of cases 
are required to even-out differences before an answer can be reached. 

The value of the organized clinical trial is now appreciated to such a 
degree that many such are in progress at present in this country and in the 
United States. Apart from the features of a planned investigation, the 
acceptance of which alone represents a major advance, these trials are 
characterized by the fact that they are group endeavours, each with clinicians 
and pathologists in many different centres taking part. 

Limitations . — It is useful, before considering the drugs recently dis- 
covered, to set out clearly what we should not expect chemotherapy to do 
in tuberculosis. It cannot remedy extensive destruction; a lung riddled 
with chronic thick-walled cavities will not be repaired by any chemotherapy, 
however powerful. Nor can it have any effect on extensive fibrosis and the 
complications of such a condition. In other words, chemotherapy cannot 
deal with the mechanical results of destruction and healing in tuberculous 
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Apart from advances in the technique of major surgery in tuberculosis of 
the lung, the outstanding advance in the treatment of tuberculosis in the 
past years has been the discovery' and development of effective chemo- 
therapy. Certain other progress has been made, particularly in the social 
aspects of tuberculosis, with the establishment of schemes for financial 
assistance to the patient and his family, and the better understanding of 
what is required in rehabilitation schemes. On these matters there is now 
not so much a lack of understanding of the problems as a slowness or 
inability to solve them because of material difficulties. Important as they 
are, it is not proposed to deal with them in this article, and the main theme 
will be the development of chemotherapy. The approach adopted is critical, 
for in tuberculosis serious consideration of the possibilities and limitations 
of chemotherapy is essential ; the dangers of excessive use are as great as 
those of ignoring the cases in which chemotherapy may lengthen or actually 
save life. 


EVALUATION OF CHEMOTHERAPY 
To evaluate the effect of a new drug in tuberculosis is not an easy task. In an 
acute infection of short duration it is relatively simple to assess the effect of 
a drug such as penicillin. Tuberculosis is in the main a chronic disease with 
an unpredictable course; the course of the disease is dependent upon the 
resistance of the individual at the time of infection, that resistance being 
composed of general, genetic and acquired specific factors; and it is de- 
pendent upon the conditions of the individual’s life during the development 
of the disease. So little is still knorvn about the relative and absolute im- 
portance of these factors that we cannot, and must not, rely, as a basis for 
the evaluation of a drug, on the prognosis made by any single clinician, 
however highly qualified he may be. The history of errors in the evaluation 
of forms of therapy in pulmonary tuberculosis must stand as a constant 
reminder that a healthy scepticism is indispensable in this subject. The 
story of gold therapy, the widespread support accorded to it by many 
eminent clinicians of our time, is only one example. 

These remarks must carry a reservation. There are forms of tuberculosis 
in which any result other than death can be taken as proof of the effectivenes.s 
of a drug; such is tuberculous meningitis, and such also, with a few ex- 
ceptions, is acute miliary tuberculosis. Any treatment resulting in survival 
of sufferers from these conditions is an effective treatment. It is interesting 
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Administration of streptomycin elsewhere than in hospital and under 
expert ^idance is not recommended. 

Milimy and Meningeal Tuberculosis 

Streptomycin therapy has completely changed the severe prognosis of 
acute miliary tuberailosis (Bunn, 1948), and has reduced the mortality to 
under 50 per cent.; it is in fact in this condition that the most dramatic 
recoveries are seen. There is rapid improvement in the clinical condition; 
in most cases clearing of miliary shadows in the lungs begins within two 
to three months of starting treatment, and there may be complete clearing 
within six months. Daily treatment should be continued for at least four 
months. The course of the disease is often complicated by tuberculous 
meningitis, even while under treatment. The onset of meningitis may be 
insidious, and if lumbar puncture shows abnormal elements in the cerebro- 
spinal fluid suggestive of meningitis, then intrathecal therapy should be 
started. 

The results of streptomycin treatment of tuberculous meningitis, whilst 
considerably less good than in uncomplicated miliary tuberculosis, are 
nevertheless remarkable when the usual 100 per cent, mortality of this 
condition is borne in mind (Medical Research Council, 1948; Cairns and 
Taylor, 1949). Results reported to date show survivals (in good condition) 
in between 20 and 40 per cent, of cases. The prognosis is worst in very young 
children, and tvorse in patients admitted already comatose or with estab- 
lished gross pareses than in those at an early stage of the disease. Early 
diagnosis is the most important single prerequisite to success in treatment. 
In addition to the classical signs of the disease in its early stages, valuable 
presumptive evidence may be afforded by the results of the tuberculin test 
and chest radiography, which should both be done in all cases. In the 
presence of presumptive evidence, including alterations of the cerebro- 
spinal fluid constituents (the most important being a low sugar level), it is 
not necessary to wait for bacteriological confirmation before starting treat- 
ment, although a direct smear of a pre-treatment specimen should be 
examined for tubercle bacilli and a part of the specimen put up for culture. 

Administration of the drug by both intramuscular and intrathecal routes 
is necessary. Intramuscular treatment should be maintained for at least 
four months from the onset of meningitis, and in most cases longer courses 
will be required. Intrathecal treatment should be given daily during the 
first few weeks; rest periods are beneficial, but further courses of intrathecal 
injection are probably necessary, depending upon response to treatment. 
Optimal frequency and duration of intrathecal treatment have not yet been 
determined. 

Improvement of the clinical condition within two weeks of starting 
treatment is seen in some cases, but in others the clinical response may be 
delayed for a long period, and the patient remains in an apparently critical 
condition for several weeks before improvement is obvious. Once improve- 



330 


TIM-: PRACTITIONIiK 


disease. Its function must be to deal with disease in its active phases, to 
attack the tubercle bacillus and not to repair the ravages wrought by the 
germ. When a cavity is the result of progressive destruction in diseased 
tissue, there is little or nothing to be expected from chemotherapy, so far 
as that local condition is concerned. On the other hand, when a ballooned 
thin-walled cavity is due to the obstruction in an inflamed bronchus, then 
it is reasonable to expect closure by effective chemotherapy. Again also, 
even in a lung with much chronic disease which has been stabilized, a fresh 
spread of disease which might prove fatal may be controlled by effective 
chemotherapy. 

These points bear repetition. The main w'eapon against tuberculous 
disease lies in the body’s own defence mechanisms; chemotherapy must 
serve mainly the purpose of supplementing these defences at a time when 
they arc low or when the bacterial onslaught is particularly heavy. 

STREPTOMYCIN 

Streptomycin is clinically the most effective of the drugs so far discovered 
to act against the tubercle bacillus. Convincing proof of its value in certain 
forms of the disease has been obtained through organized investigations. It 
is now accepted that in meningeal and miliary tuberculosis, streptomycin 
provides the most effective treatment so far discovered ; in some tuberculous 
conditions it may be considered a useful adjuvant to other forms of therapy,- 
but docs not in any way replace them ; in others it is of little or no value. 

Adviinhiration and dosage . — The drug is best administered by inter- 
mittent intramuscular injection. Even W’hen local treatment is found to be 
effective, streptomycin should in most cases be administered by intra- 
muscular injection also. In adults the dose which probably best combines 
clinical effectiveness with low toxicity is i g. per day. Higher daily doses 
should probably be used only when the clinical condition is so serious as to 
warrant taking the risk of toxic effects. In children, the basis of daily dosage 
usually employed is lo to 20 mg. per pound of body weight, with a maximum 
dose of 2 g. in conditions such as meningitis, and of i g. in less serious' 
conditions. The daily dose may be given in one or two injections. 

Toxicity . — Streptomycin is relatively non-toxic, when compared with 
most other chemotherapeutic substances used in tuberculosis. However, an 
important toxic effect is that on the vestibular apparatus. Vestibular dis- 
turbance was common with the high dosage previously employed; it is 
still seen in an appreciable proportion of patients receiving only i g. a day, 
when treatment is continued for more than two weeks. The first symptom 
of disturbance is giddiness, and this may persist for weeks or months. 
Caloric reaction may be reduced or lost. Damage may be permanent, and 
although the patient may learn to compensate, trouble may appear when he 
is walking in the dark or on uneven ground. A hydrogenated derivative, 
dihydrostreptomycin, has been found to be less damaging to the vestibular 
apparatus, but it is not completely devoid of toxic action. 
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may so improve that his prospects of recover)^ are increased, or his expecta- 
tion of life prolonged. Streptomycin does not pro%'ide definitive treatment. 
The benefits to be obtained directly from streptomycin treatment are 
limited usually to a period not greater than four months, and a first period 
of improvement may be followed by rapid deterioration. However, patients 
who have improved may, after streptom5xin treatment has stopped, continue 
to make good progress on their own resources or after initiation of collapse 
therapy. The limited potentialities of streptomycin treatment even in suit- 
able cases appear to be due to emergence of resistant tubercle bacilli strains. 
Knowledge of the limited period of the drug’s effectiveness makes it essential 
that it be used at a time in the course of the disease when the greatest 
benefit can be expected, and that it be integrated into an over-all plan of 
treatment. In general, it is best to start collapse therapy during or 
immediately following the streptomycin course. 

For thoracoplasty with routine indications, use of streptomycin as a 
prophylactic is not recommended ; it should be reserved for the treatment of 
spreads when they occur. It is possible, however, that streptomycin treat- 
ment may render fit for thoracoplasty a patient whose recent acute lesions 
would normally contraindicate operation. As a prophylactic in lung resection 
it appears to be beneficial. Its value is established in the treatment of infected 
Semb spaces. 

Other Forms of Tuberculosis 

Laryngeal and tracheobronchial tuberculous lesions respond well to strepto- 
mycin treatment, healing occurring in over 50 per cent, of cases. Recent 
lesions respond best, and the prognosis is also dependent upon the amount 
of underlying pulmonary disease. A course of three months is usually 
necessar)'. There is no advantage in giving streptomycin by inhalation. 

Tuberadous ulcers of the oro-pharynx respond dramatically to strepto- 
mycin. Sinuses of tuberculous origin heal in a high proportion of cases. 

Streptomycin treatment has been tried in many other tuberculous con- 
ditions but, unlike the conditions just mentioned, results are difficult to 
assess. In tuberculosis of bones and joints, of glands, of the genito-urinarj^ 
system, and in peritonitis, it is not yet known if streptomycin is of real value. 

Streptomycin Resistance 

A major disadvantage of the drug is that after a period of treatment 
tubercle bacilli may be found to be resistant to its action. After six to eight 
weeks’ treatment, strains up to several thousand times less sensitive than the 
original strain are isolated in many cases. Once the patient’s tubercle bacilli 
have lost their sensitivity to streptomycin the change is almost always perma- 
nent. Guinea-pigs infected with streptomycin-resistant tubercle bacilli do 
not respond to treatment. 

In an effort to avoid development of drug resistance short courses have 
been given and various rhythms of dosage have been tried, but so far no 
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ment has begun to take place, progress may be uninterrupted, with gradual 
return of the clinical condition to normal in a period of three to six months. 
With the methods of treatment employed up to the present, however, re- 
lapses are frequent, and may occur even after the cerebrospinal fluid has 
returned to normal. In some relapses the picture is one of fresh breakdown 
of infection, but in many cases a syndrome of progressive hydrocephalus 
dominates the picture. Spinal block is a frequent complication. Among the 
most important elements of prognosis after the initial stages of treatment are 
the patient’s clinical condition, the presence or absence of tubercle bacilli 
in the cerebrospinal fluid, and the sugar level in the cerebrospinal fluid. 

The treatment is so arduous and raises so many problems that it should 
not be undertaken in the home or in small hospital centres unable to take a 
large number of such cases. The personal experience acquired in handling 
many cases in one unit is more valuable than any rule-of-thumb prescription 
for treatment. Prolonged close supervision is necessary; after a period of 
not less than six months in the main hospital centre, the patient may be 
sent for convalescence to an institution where periodic complete examina- 
tions can be done, 

Ptihnonary Tuberculosis 

A series of clinical investigations, of which reports have been published 
within the past two years, has established without doubt that streptomycin 
is a valuable aid to treatment in certain types of pulmonary tuberculosis 
(Medical Research Council, 1948; Council on Pharmacy and Chemistr}', 
1948; Veterans Administration, 1947). The most simple general criteria for 
selection of patients for streptomycin treatment may be stated as follows: — 
Pulmonary tuberculosis in which the lesions requiring treatment are of 
recent development, acute, progressive, and unlikely to benefit from con- 
ventional methods of treatment (e.g. bed rest and/or collapse therapy) alone. 
This definition includes acute broncho-pneumonic tuberculosis, and any 
rapidly progressive condition in which immediate collapse therapy would be 
dangerous or impracticable. It includes, in fact, all cases in which collapse 
therapy is rendered temporarily inadvisable by the presence of acute lesions 
of recent development which are not responding to bed rest. It equally 
includes those with acute “spreads” after collapse therapy, and cases with 
thin-walled cavities in which it is thought that the cavities are partly 
attributable to bronchial obstruction. Streptomycin is not indicated for 
patients with lesions which offer a good prospect of responding to conven- 
tional methods of treatment alone, nor for patients with chronic fibroid or 
fibrocaseous lesions or apparently terminal conditions. 

When the fresh lesions are not accompanied by areas with gross caseation 
or destructive change, partial clearing may be expected within four months 
of starting treatmt at. There is rarely complete clearing, and in a majority of 
cases the sputum does not become negative as a result of streptomycin 
treatment alone. The best that can be hoped is that the patient’s condition 
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ox)'gen consumption of the tubercle bacillus, Lehmann (1946) investigated 
derivatives of benzoic acid with the purpose of finding a substance possessing 
bacteriostatic properties against the tubercle bacillus. P«7r(7-aminosalicylic 
acid was found to have marked bacteriostatic power in vitro, and to be non- 
toxic to experimental animals. The treatment of experimental tuberculosis 
in animals gave definite results, although not as striking as tliose seen with 
streptomycin (Feldman et a!., 1947). 

The drug has been used clinically on an extensive scale in Sweden, and 
more recently in this countrj'. Enthusiastic reports have been published, 
regarding in particular the improvement in clinical condition and fall in 
temperature (Dempsey and Logg, 1947). Although at present there is hardly 
more clinical evidence in its favour than there was for gold therapy fifteen 
years ago, it is possible that Tj^ra-aminosalicylic acid may prove a powerful 
aid in the treatment of tuberculosis. The drug has the advantages of being 
relatively non-toxic, and of being best administered by mouth. Organized 
clinical trials are in progress in this country', and it is hoped that they may 
yield a definite answer. 

CALCIFEROL 

Apart from streptomycin, the most impressive achievement of chemotherapy 
in tuberculosis has been with calciferol (vitamin Do) in lupus vulgaris. A 
•ies of reports on large numbers of cases by Charpy (1943), Dowling and 
osser Thomas (1946), and Feeny (1947), leave no room for doubt of the 
lue of the drug. The main advantage is in the time saved and in the 
eater ease of treatment than with general and Finsen light. Treatment is 
ereasingly efficacious for nine months. The proportion of cases resistant 
treatment (20 per cent.) is, however, the same as it was before the advent 
calciferol. 

There is considerable variation in tolerance to the drug, and it is doubtful 
there is an optimal dose both effective and non-toxic for all patients. 
I'mptoms of intolerance include nausea, epigastric discomfort, depression 
id weakness. Severe toxic effects have been reported in some patients, 
^hen calciferol is given by mouth an alcoholic vehicle should be used. 
Some good results have been claimed also in tuberculous cervical adenitis 
Vallace, 1946). No good effect has been observed in pulmonary 
tberculosis. 

CONCLUSIONS 

'ther drugs besides those described are being investigated; for instance, 
riking results have been reported in Germany rvith thiosemicarbazone, but 
le published reports seen so far are inconclusive. A new antibiotic, neo- 
lycin, appears promising. The limitations of chemotherapy, however, 
lould not be forgotten; it is highly improbable that any chemotherapy, 
owever effective, nail solve the main tuberculosis problems, even if it 
hould render possible the treatment and cure of the early minimal tubercu- 
jus lesions discovered by routine radiography. Orthodox treatment and 
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conclusive advantage has been shown. It is possible that association with 
other drugs may be effective, but here again no conclusive evidence is yet 
available. 

In favourable cases, despite the development of drug resistance, the 
treatment will have provided a respite for the patient, and his defences may 
become capable of dealing with the remaining disease. In many other cases 
deterioration sets in following development of drug resistance. 

These facts render imperative the careful selection of cases for treatment, 
and especially the careful choice of the right time for streptomycin, since 
it may not be possible to give further effective courses. Furthermore, they 
indicate that the drug should not be used indiscriminately, and in particular 
not for chronic patients likely to remain sputum-positive, as the public 
health risks of disseminating drug-resistant tubercle bacilli are considerable. 

THE SULPllONES 

It is well known that the sulphones exercise a deterrent effect on experi- 
mental tuberculosis in animals, but that eradication of the virulent infection 
is not attained. In man some favourable results have been reported, but 
the absence of control in clinical trials so far reported makes assessment 
difficult. The results in any case appear far less favourable than those in 
the guinea-pig. Adequate dosage is difficult to achieve, because of low 
tolerance and the risk of toxic symptoms. Two compounds in particular 
have been reported as effective in recent years: promizole and sulphetrone. 

Promizole is better tolerated by humans than previously tried compounds 
such as promin. Preliminary clinical trials of this compound in pulmonary 
tuberculosis did not indicate any marked superiority over promin (Hinshaw, 
Feldman and Pfuetze, 1945). However, Lincoln and Kirmse (1949) have 
reported impressive results with promizole in miliary tuberculosis; of 7 
children with acute generalized miliary tuberculosis, 5 showed complete 
recession of X-ray evidence of miliary tuberculosis, and were alive over 
two years after the drug was first given. All 5 were still receiving main- 
tenance doses pf promizole. The drug is goitrogenic, and has a stimulating 
effect on secondary sex characteristics. Lincoln and Kirmse have also 
reported impressive results in the treatment of tuberculous meningitis by 
streptomycin associated with promizole. 

Sulphetro 7 ie, the value of which in experimental infection has been 
demonstrated, has been reported in this country to be effective in human 
tuberculosis (Madigan, 1948). A balanced appraisal by Clay (1948) suggests 
that the evidence in favour of the drug is sufficient to warrant further trial. 
The drug has shown no effect in miliary or meningeal tuberculosis. Toxic 
reactions to this drug are in some cases severe, and attainment of optimal 
dosage below toxic level requires full laboratory cooperation. 

PARA-AMINOSALICYLIC ACID 

Following demonstration that salicylic acid and benzoic acid increase the 
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Advances in treatment can be estimated with greater accuracy in classified 
groups of tumours than in the whole range of new grotrths. In a disease 
as complex as cancer with so many variables in site, mode of spread, rate 
of gronth and degree of malignancy, advances in treatment do of necessity 
cover many branches of knowledge and no single method of treatment can 
claim to be an advance in more than a limited field. 

Advances in treatment should be judged by the reduction of mortality 
and of morbidity. The former results in a prolongation of surviv-al approxi- 
mating the normal expectation of life; the latter in the nearest approach to 
a normal anatomical and physiological state. Such advances are not always 
clearly reflected in statistical studies, as the number of people d3'ing of 
cancer or mutilated by it depends chiefly upon the incidence of the disease. 
This shows great increase in certain sites, such as the lung, and diminution 
in others, such as the uterus; it varies with the age structure of the popula- 
tion as a whole and to a smaller degree with the proportion of males and 
females. The trend of increased longevity has resulted in an increase in 
the incidence. For these various reasons the achievement of treatment and 
the measure of control obtained appear to be less important than thty 
really are. In certain sites early diagnosis is responsible for improved 
results trithout an actual advance or improvement in the method of treatment 
adopted. 

Treatment aims at eradication of the tumour, and when this is not 
possible, at such alteration in its natural course as to render it less malignant. 
Radical treatment is applicable in a small percentage of cases; palliative 
treatment is possible in the majority of cases. Advances in treatment have 
made more progress in palliation than in cure. Such ad^^ances have made 
treatment available to a large group of patients previously untreatable, 
when the tumour was not accessible to surgerj’-, and in widespread metastasis. 

Progress affects all three methods of treatment; surgety, irradiation and 
chemotherapy. The problems associated with each form of treatment are 
rendered more difficult by our ignorance of the cause of cancer and hence 
of its prevention, with the e.xception of the treatment of the few well-known 
precancerous states. The choice of the therapeutic measure or combinations 
of treatments depends upon the natural history of the particular tumour, 
on a true estimation of the limitations of each method of treatment and, 
what is perhaps appreciated least of all, the possibility of aggravating the 

October 1949. Vol. 163 (337) 



33 ^ 


Till' PRACTITIONER 


orthodox preventive measures will remain important for many years to come. 

A particular problem which must be mentioned in a review of advances 
in treatment is that of hospitalization. An acute situation has arisen in this 
country, in which thousands of beds for tuberculosis are left empty on the 
grounds that there are no nurses to staff them. The problem has been made 
more acute by the advances of chemotherapy, since more patients are now 
amenable to treatment. Waiting lists for entry to sanatoria are growing, and 
a common waiting period is six months. In the hands of a capable chest 
physician, a case of pulmonary tuberculosis may be treated at home until a 
bed becomes available and, in ftct, domiciliary treatment has been developed 
considerably within the past two years. It has been developed fauie de mieux: 
even under skilled supervision it is not satisfactory to induce and maintain 
pneumothorax without the repeated radiological control and other services 
available in hospital. Many thousands of infective and treatable patients 
who should be in hospital are at home. A rational attack on the problem 
would involve opening all the beds available for tuberculosis in a region, 
distributing the available nurses among them, and supplementing the 
nursing staff with a sufficient staff of nursing auxiliaries and domestics to 
provide adequate service. This would involve imagination on the part of 
administrative nursing staff and a breaking down of the tradition of what 
constitutes a nursing day. This, plus a modification of ideas on bed rest 
(successfully demonstrated recently by Stevens [1949]), might help to deal 
with the present anomalies. These anomalies are so grave as to entail a risk 
that the tuberculosis rate may rise again because of the increased infection 
in the home and the lack of adequate care for those diagnosed. 
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and the Radium Institute. 

Advances in treatment can be estimated with greater accuracy in classified 
groups of tumours than in the whole range of new growths. In a disease 
as complex as cancer with so many variables in site, mode of spread, rate 
of growth and degree of malignancy, advances in treatment do of necessity 
cover many branches of knowledge and no single method of treatment can 
claim to be an advance in more than a limited field. 

Advances in treatment should be judged by the reduction of mortality 
and of morbidity. The former results in a prolongation of sundval approxi- 
mating the normal expectation of life; the latter in the nearest approach to 
a normal anatomical and physiological state. Such advances are not always 
clearly reflected in statistical studies, as the number of people dying of 
cancer or mutilated by it depends chiefly upon the incidence of the disease. 
This shows great increase in certain sites, such as the lung, and diminution 
in others, such as the uterus ; it varies with the age structure of the popula- 
tion as a whole and to a smaller degree with the proportion of males and 
females. The trend of increased longevity has resulted in an increase in 
the incidence. For these various reasons the achievement of treatment and 
the measure of control obtained appear to be less important than they 
really are. In certain sites early diagnosis is responsible for improved 
results without an actual advance or improvement in the method of treatment 
adopted. 

Treatment aims at eradication of the tumour, and when this is not 
possible, at such alteration in its natural course as to render it less malignant. 
Radical treatment is applicable in a small percentage of cases; palliative 
treatment is possible in the majority of cases. Advances in treatment have 
made more progress in palliation than in cure. Such advances have made 
treatment available to a large group of patients previously untreatable, 
when the tumour was not accessible to surgery, and in widespread metastasis. 

Progress affects all three methods of treatment: surgery, irradiation and 
chemotherapy. The problems associated with each form of treatment are 
rendered more difficult by our ignorance of the cause of cancer and hence 
of its prevention, with the exception of the treatment of the few well-known 
precancerous states. The choice of the therapeutic measure or combinations 
of treatments depends upon the natural history of the particular tumour, 
on a true estimation of the limitations of each method of treatment and, 
what is perhaps appreciated least of all, the possibility of aggravating the 
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disease by injudicious treatments. Progress has been made in all three 
fields: surgery, irradiation and chemotherapy. 

SURGERY 

Advances in anaesthesia, and the use of antibiotics and of blood transfusion 
have widened the scope of all surgery, including the surgery of cancer. 
At present, emphasis is needed on the fact that “bigger” surgery does not 
always mean “better” surgery and that the magnitude of the operative act 
must depend as much upon the natural history of the tumour as upon its 
extent or site. Other factors, such as radiosensitivity, need consideration. 

The most important advances in surgery of cancer concern the deep- 
seated epithelial tumours. Of these, cancer of the lung and of the alimentary 
canal are the most important. The advances in thoracic surgery have ren- 
dered pneumonectomy an established procedure and many survivals of 
ten and more years arc on record. Equally, the transthoracic resection of the 
cESophagus and the combined thoraco-abdominal approach in cases of 
gastric cancer have made many more cases of gastric and oesophageal cancer 
amenable to treatment. It is still doubtful if cancer of the stomach can in 
fact be eradicated by total gastrectomy, even if adjoining viscera such as 
the spleen and body of the pancreas are removed simultaneously. Never- 
theless, the feasibility of multivisceral resections has been shown; and as 
there is no other method of treatment of cancer of the gastro-intestinal 
tract, these wide resections constitute the most tangible progress to-day. 

More successful and more frequently applicable is the wide-scale resection 
of the colon and rectum. The synchronous abdomino-perineal excision of 
the rectum is a notable advance in technique. It has increased very con- 
siderably the range of operability and offers a good chance of prolonged 
survival with freedom from disease. Attempts at conservative surgery in rectal 
cancer with the object of preserving the sphincters and avoiding colostomy 
are praiseworthy; there is so far no evidence that such conservative opera- 
tions are of equal value or that they give the same chance against local 
recurrence. More interesting arc the attempts at excision of intra-abdominal 
lesions which up till quite recently were considered “inoperable”. 

It is important to note that of all surgical problems “operability” is the 
most difficult to define. There is a tendency to-day to consider as “operable” 
tumours which are merely removable. There is evidence that such a con- 
ception is fraught with added risks, not only of increased operative mortality, 
but in fact aggravation of the disease and more rapid and widespread dis- 
semination of the cancer. It is undoubtedly the case in cancer of the breast; 
it is less obvious in cases of internal cancer and may, in fact, not be so. 
Conservatism in surgery of abdominal cancer is at present only justifiable 
if life is likely to be shortened by more heroic measures. Thus all palliative 
“functional” operations, such as colostomy, short-circuiting, cystostomy, 
gastrostomy, tracneotomy, must be considered in their true light, namely, 
that they are merely procedures to delay death from some visceral 'obstruc- 



ADVANCES IN TREATMENT OF CANCER 339 


tion. Attempts at removal of the irremovable cancer are not justifiable; 
attempts at widening the usefulness of surgery are worthy of all effort. 
Examples of recent advances in such “greater” surgery are the removal of 
the head of the pancreas and restoration of the continuity of the bile ducts ; 
transplantation of the ureters with ablation of all or most of the pehic 
viscera; removal “at bloc" of part of the colon, spleen, pancreas and 
kidney. The immediate mortality of such procedures is still considerable, 
about 20 to 30 per cent. Greater experience will no doubt reduce operative 
mortality. It remains to be seen if the ultimate sui^fivals justify these 
procedures. 


RADIOTHERAPY 

The main usefulness of irradiation is in the treatment of accessible epithelial 
cancer, such as cancer of the skin, mouth, tongue, pharynx and lary^nx, 
and of the uterine cervix; in certain stages of cancer of the breast; in the 
wide group of reticulosis, lymphadenoma, lymphosarcoma, the leukemias, 
and in some inaccessible tumours for which surgery is considered unsuit- 
able, such as tumours of the brain and spinal cord and sarcoma of soft 
tissues. Radiotherapy has determined the classification of tumours according 
to their response to treatment and has thus added something to the histo- 
logical study of neoplasms and the interpretation of such histological 
findings. It has added considerably to the therapeutic measures against 
cancer. It has as great, although different, limitations as surger}'. It has 
displaced surgery as the first method of treatment in many common lesions. 
Cancer of the skin can in most cases be treated more effectively by irradiation 
than by surgery. In the more simple tumours, such as rodent ulcers, per- 
manent regression is obtained in over 90 per cent, of cases; in epithelioma 
of the skin in 70 per cent. ; in cancer of the tongue a 56 per cent, of five-year 
survivals in gland-free cases is recorded. 

Choice of treatment . — Radiotherapy to be effectiv''e must be adequate, 
and to be adequate must be only in the hands of those specially trained 
in its use. Both X-rays and radium should be available so that the choice 
of treatment should not be restricted merely by the available apparatus. 
Even more vital is the appreciation that irradiation should not be used as 
an excuse for inadequate surgery; equally, irradiation must never be offered 
as equal in effectiveness to surgery unless it is in fact so. 

Certain tumours are better treated by radium, such as cancer of the 
tongue, larynx and pharynx, and uterine cenux; others are treated in pre- 
ference by X-rays, for example, all the reticuloses. Irradiation can be used 
as the sole method of treatment or in association vv'ith surgery as a pre- 
or post-operative measure. Advances in radiotherapy are due chiefly to 
a greater knowledge of physics, to the dev^elopraent of a new branch of 
physics — biophysics; to technical advances in the construction of apparatus, 
and in the realization of the dangers to patient and personnel and in safety 
measures devised against such dangers. 
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Apparatus . — The biological effects of irradiation on normal and neoplastic 
tissues are better understood. The limitations of the usual 200 k.v. X-ray 
apparatus are now realized. Apparatus of two million volts is available and 
in use clinically. Apparatus of much higher power, such as the thirty 
million volt synchrotron, is about to be used clinically. Ten million volt 
linear-accelerators are under construction. Teleradium units containing 
TO grammes of radium are in routine use, and units five and ten times as 
powerful are within reasonable achievement. The effects of neutrons from 
a cyclotron have been studied for the past nine years. This vast amount of 
effort and ingenuity aims at the delivery within the living body of ionizing 
energy in such a -way that the effect on the neoplasm is maximal and the 
effect on normal tissues minimal. 

Results . — The achievement of irradiation in the treatment of cancer 
can be illustrated by a few figures. A review of 30,000 patients suffering 
from cancer of the uterine cervix and treated radiologically showed a five- 
year survival with freedom of disease in nearly 60 per cent, of cases in stage I 
and in 41 per cent, of cases in stage II. These figures show considerable 
achievement, especially as the irradiation treatment in these cases is simple, 
safe, and shows a negligible mortality from treatment. Yet it is equally 
important to realize that 40 per cent, of these patients (cancer of the cervix, 
stage I) do not survive five years and that in most of these irradiation has 
failed to arrest the disease. It is in this group of cases that modern, extensive 
surgical treatment can achieve further salvage. 

RADIOACTIVE ISOTOPES 

The advent of the atomic pile, primarily as a war effort aimed at the con- 
struction of the atomic bomb, has placed at the disposal of scientists and 
doctors a source of artificially produced radioactive substances. Most of 
these are chiefly used as tracers in physiological studies. A few have been 
used clinically, and of these radioactive iodine is the best known and 
is used in the treatment of cancer of the thyroid with skeletal metastasis. 
The importance of this advance lies chiefly in the fact that radio-active 
sources can be brought to the tumours by the circulating blood. There is 
no doubt that skeletal metastasis of th3'roid cancer can thus be irradiated, and 
reports are available of prolongation of life with regression of tumours for 
periods of several years. The importance of this study is at present not so 
much in the treatment of a thyroid cancer as in the exploration of a new 
and different method of irradiating tissues. As the thyroid gland and some 
types of thyroid cancer have an affinity for iodine, isotopes are used as 
a source of irradiation. The possibility of using radioactive isotopes in other 
forms of cancer is naturally being explored. This method of treatment 
appears to have limited possibilities. 

Up till now only very few isotopes have been tried. Radioactive phosphorus 
is of practical interest; given by injection it will result in clinical and 
hematological improvement in polycythemia vera, and in this condition 
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it is the method of choice. It is less effective in other types of blood dys- 
crasias, and the present findings show that in myelogenous and in lymphatic 
leuksemias of the chronic types results are no better than those b)’' the con- 
ventional radiotherapeutic methods. Radioactive phosphorus is of no value 
in the acute forms of leukaemia; it is less effective in lymphadenoma than 
X-rays or cytotoxic poisons such as nitrogen mustard. 

Of great research interest is radioactive carbon C^'’; this substance can 
be used for the synthetic production of other radioactive substances in- 
cluding amino-acids; and such s}mthetic derivatit^es are used as tracers in 
physiological research. It may produce substances with affinities for certain 
tissues, such as the bone marrow, liver and spleen, and so be used as a source 
of radioactivity for tissues which show selective absorption of such synthetic 
compounds. 

These substances are now being produced in moderate but increasing 
quantities in Great Britain and are available through the Medical Research 
Council for use under experimental conditions. Other isotopes such as 
cobait are of interest, as they might be used as a substitute for radium, both 
in the form of needles and eventual!}' for teletherapy. Their shorter active 
life, about 1 per cent, loss daily, seems a drawback as compared rvith 
radium itself. 


COMBINED RADIO-SURGICAD METHODS 
The limitations of surgery and of radiotherapy dictate the use of a com- 
bination of both methods in certain types of tumours. Such combined 
treatment is well illustrated in cases of cancer of the breast. It is generally 
accepted that in early and favourable cases radical mastectomy is the method 
of choice, and in the hands of experienced surgeons with sound surgical 
judgment 70 or more per cent, of five-year survivals is obtained. It is equally 
well known that in cases with lymph-node invasion, surgery, however 
radical, fails to arrest the disease in 70 per cent, of cases. It is in this group 
that a combination of irradiation and surgery is proving of value. Much 
valuable work has been done on the histology of the breast and lymph glands 
removed after such preoperative irradiation; these studies show irradiation 
effects similar to those found in the uterine cervix and the tongue after 
multiple biopsies during and after radium therapy. Such treatment results 
in a considerable improvement of the five-year survival periods in stage II 
cases of cancer of the breast. In more advanced cases irradiation as the sole 
method of treatment is indicated. 

Preoperative radiotherapy is indicated in a small group of other tumours, 
such as Wilms’ tumour, neoplasms of the maxillary antrum, and before 
i*- amputation of a limb for sarcoma. Attention is drawn to this sequence of 
treatment as it is as yet not well known and not widely enough practised. 
In tumours of the maxillary antrum such combined treatment has given 
excellent results with periods of sundt'a! of twenty and more years. 

The value of postoperative irradiation is different; such treatment pre- 


342 


THI; PRACTITIONER 


sumes that the operation is incomplete and resolves itself in the treatment 
of scars or areas beyond the operation field. Its indications are wide; its 
value as a preventative of recurrence is very doubtful; as a palliative for 
postoperative recurrences in suitable cases it plays an important part in 
the management of the cancer patient. 

CHEMOTHERAPY 

The medicinal treatment of cancer resolves itself to-day in the experimental 
use of two different groups of substances: (i) cytotoxic poisons; (2) hor- 
mones. These two groups vary fundamentally in their indications, their 
action on living tissues, and their effect on tumours. Whereas the former is 
poisonous and is of value only in as much as it is slightly more toxic to the 
cancerous than to the normal cell, the latter does not attack the cancer cell 
directly but alters the “internal environment” of the patient and so deprives 
certain malignant tumours of their aggressive power. The value of both 
these agents is very great as a research weapon, as a palliative treatment, 
•and as a means of arresting the tumour for a time. It must, nevertheless, be 
emphasized that they are at present, at their best, means of temporarily con- 
trolling the natural history of a small group of tumours. None of these sub- 
stances is curative; their effects are temporary and the best that can be said is 
that they control certain types of cancer in their final stages and so prolong 
life. 

Cytotoxic poisons . — The best known of these are nitrogen mustard, 
urethane and folic acid antagonists. 

Nitrogen mustard . — Nitrogen mustard (p-chlorethylamine) is given 
intravenously, o. i mg. per kg. of body weight daily, in series of four to six 
injections spread over ten days. It is highly toxic and produces in most 
cases immediate vomiting, and occasionally diarrhoea and a fall in blood 
pressure; it causes subsequently a fall of the white blood count, affecting 
chiefly the lymphocytes and neutrophils. Repeated series of treatment 
result in severe anaemia and thrombocytopenia. 

Nitrogen mustard has been tried in many types of tumours. Its palliative 
value is chiefly in the treatment of lymphadenoma in the terminal stages 
of the disease, when it no longer responds to radiotherapy. In such cases 
there is at times a most dramatic recovery; it is never lasting and the 
longest period of remission is a few months. It has been shown to have 
similar temporary beneficial effects in cancer of the lung. In other types of 
tumours it is of no value, and although regression of glandular masses in 
lymphosarcoma has been recorded, this is very exceptional. The effects on 
the blood count and on the histology of lesions resembles that of irradiation. 
The compound used is methyl-jfs(p-chlorethyl)amine. Other mustard 
derivatives as yet only prepared in research laboratories and used on 
experimental tumours are to be tried. The search is for a compound which 
affects the mitosis of abnormal cells and is of lesser toxicity 

Urethane . — This substance is given by the mouth in doses of 2 to 4 
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gramities daily. It is used in myeloid and lymphatic leukemia and results 
in a fall in the total white blood count and regression in the size of the 
enlarged spleen and lymph glands. Following regression, control of the 
disease is sometimes obtained by a maintenance dose of 1.5 mg. daily for 
prolonged periods. Treatment has been continuous in some cases for 
fifteen months. All clinical manifestations recur on cessation of treatment. 
The effects of urethane are similar to those of irradiation but can be tried 
when radiotherapy is no longer effective. It is well known that some cases 
of chronic leukaemia show either spontaneous or post-irradiation remissions 
for prolonged periods, and some of the favourable reports may be such 
remissions. Urethane is an important advance in treatment in chronic 
cases; it has no effect in acute leukaemias. 

Folic acid antagonists . — Of these, atninopterin is available for clinical 
trial under controlled research conditions. It is a highly toxic substance 
which even in small doses causes severe leucotoxic effects, widespread 
haemorrhages and ulceration of mucous membranes. The indication for its 
use is in the acute forms of leukaemia. Acute lymphatic, spleno-medullary 
and monocytic types of leukaemia with a brief expectation of life have been 
treated and remissions obtained, even in young children. The fall in the 
blood count is dramatic and immature cells disappear quickly. It is effective 
merely because of its leucotoxic effect; there seems to be no actual arrest of 
the disease, which recurs rapidly. Its use is a pointer in the direction of 
research. Other folic acid antagonists with different molecular structures 
are being prepared with the object of reducing the toxicity of the drug. 
Experimentally, reduction in size of tumours in mice has been achieved 
by its use. 

HORMONE THERAPY 

The use of hormones in the treatment of cancer is at present applicable 
solely in cases of cancer of the prostate and cancer of the breast. The 
control of prostatic cancer by stilbcestrol and other synthetic oestrogens is 
well known. Pain from skeletal metastasis and regression in the size of the 
prostate with consequent relief of obstructive symptoms are obtained. 
Periods of regression up to five years are not uncommon. Similar regressions 
in prostatic cancer follow castration, and some urologists advocate castration 
as the first remedy and reserve the administration of oestrogens until the 
later stages of the disease and when skeletal metastases show active growth. 
The average dose is 15 mg. daily, but vastly greater quantities up to 1000 
mg. have been given without undue side-effects, and further periods of 
regression obtained. The production of synthetic cestrogens by E. C. Dodds, 
and the researches of Huggins on the ph}'siology of the prostate and the 
^ secretion of acid phosphatase, have placed hormones in the forefront of 
cancer research. 

The use of both male and female sex hormones in the treatment of 
breast cancer is of more recent development. The fact that castration was 
followed by retardation of growth in mammary cancer and its metastasis 
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has been known for the past fifty years, and was the basis of radiological 
castration used sporadieally ever since. It is, however, only within the last 
few years that the use of the male sex hormones has been widely investi- 
gated. 7 'here is overwhelming evidence that hormonal control of cancer 
of the breast is of real practical value. The most effective substance is 
testosterone proprionate, which is given by injection. Methyl testosterone 
given by mouth is far less effective. The question of dosage presents difficul- ' 
tics. Variations from 50 to 300 mg, daily are used. With large doses the 
effects are greater and more lasting. Side-effects, such as hirsutism, change 
of voice, and enlargement of the clitoris are not proportionate to the dose, 
and marked masculinization sometimes follows relatively small doses — 

50 mg. daily— whereas in other patients total doses of 7000 mg. in four to 
five weeks produce hardly any alteration in the patients’ appearance or voice. 
The use of hormones has given the victim of widespread mammary meta- 
stasis an extension of life which was quite unknown before. Skeletal 
metastases recalcify, pain is relieved, weight increases, and a return to 
apparently normal health is achieved in some cases. Regression of visceral 
metastasis, in the pleura, lungs, liver and brain, has also been obtained. 
Androgens, so dramatically effective in cancer of the breast in females, 
appear to be useless in cancer of the breast in males. Yet ocstrogens arc 
effective in women after the menopause, especially in the older age-groups 
after the sixth decade. In men, castration docs have beneficial effects but 
not so marked as in women. At present, androgens are the choice in younger 
patients and in skeletal metastasis; ocstrogens in the older age-groups, and 
in soft tissue recurrence. Complete healing of fungating, ulcerating and ( 
bleeding primary growths has been obtained by ocstrogens as the sole remedy 
in old patients. The results are not permanent and the arrest of growth 
sooner or later is followed by reactivation of the tumours and their further 
spread, which no longer responds to hormones. The longest period of 
clinical improvement recorded so far is five years; most cases benefit for 
eighteen months to three years. 


SUMMARY 

Surgery, irradiation and chemotherapy have each contributed to the 
advances in the treatment of cancer. In the life-span of one generation 
tumours at one time considered inoperable have become amenable to 
surgical extirpation with a reasonable operative risk and considerable 
increase in survival rates. Irradiation has replaced surgery in important 
groups of tumours and has become a great palliative weapon in many types 
of growths. Medicinal remedies quite unknown twenty years ago have 
brought relief in some cases of advanced and widespread disease. There 
is to-day no simple or safe and effective “cure” for cancer; there are, how- 
ever, many effective ways of controlling it, retarding its spread, altering 
its course, and so prolonging life and diminishing suffering — an appreciable 
advance, and therein lies the hope of ultimate victory. 
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Perhaps the most significant, although inconspicuous, advances in the 
treatment of the acute infectious diseases have accrued from changes in 
the diseases themselves, whether caused directly by immunization or in- 
directly by improvement in the nutritional and social conditions of the 
more ralnerable sections of the population. Although 1948 witnessed three 
new health records, with an infant mortality rate of 34 per 1000 live births 
compared with 41 in 1947 (154 in 1900), a stillbirth rate of 23.1 against 
24.1 in the previous year, and a death rate of 10.8 against 12.0, Martin 
(1949), in a cautious review, hinted that circumstances were perhaps 
exceptionally favourable and setbacks are inevitable in view of the fluctuat- 
ing character both of infectious diseases and the populations at risk. The 
far from infrequent appearance, with high fatality, of infantile gastro- 
enteritis, of poliomyelitis, and of severe whooping-cough, even in the 
most favourable circumstances, demands a review of methods of prophjdaxis 
as of therapy, whilst occasional outbreaks of enteric fever, Salmonella in- 
fections and smallpox, although usually circumscribed, bespeak the need 
for constant vigilance at all levels. Unfortunately, the new Health Service 
has so far had a disruptive effect on the administration of public health; 
only the utmost goodwill and cooperation, using all the available agencies, 
will tide the country over the interim period until adequate clinic, hospital, 
laboratorj' and domiciliary facilities have been established, and integrated 
more closely than hitherto attained or envisaged in the Act. 

On the credit side, diphtheria has been virtually eliminated; scarlet 
fever remains a trivial disease and the period of infectivity can be shortened 
almost at will with antibiotics; and the infectious complications of child- 
birth, miscarriage, bums and operation wounds generally have become 
alike less frequent, less fatal, and less disabling in their effects. The res- 
pective parts played by general prophylactic measures and chemotherapy 
in securing these results may be difficult to access, but there is still room 
for improvement in the prevention of cross-infection, which may retard 
recovery or endanger life even in the best hospitals. In the remainder much 
structural alteration and installation of modern equipment are needed to 
bring them to a reasonable standard in the light of recent advances in 
knowledge. 


PREVENTION OF C RO SS - IN F ECTI ON 
Although the hazards of the close aggregation of susceptibles have been 
October 1949. Vol. 163 (345) 



344 


THE PRACTITIONER 


has been known for the past fifty years, and was the basis of radiological 
castration used sporadically ever since. It is, however, only within the last 
few years that the use of the male sex hormones has been widely investi- 
gated. There is over\vhelming evidence that hormonal control of cancer 
of the breast is of real practical value. The most effective substance is 
testosterone proprionate, which is given by injection. Methyl testosterone 
given by mouth is far less effective. The question of dosage presents difficul- 
ties. Variations from 50 to 300 mg. daily are used. With large doses the 
effects are greater and more lasting. Side-effects, such as hirsutism, change 
of voice, and enlargement of the clitoris arc not proportionate to the dose, 
and marked masculinization sometimes follows relatively small doses — 
50 mg. daily — whereas in other patients total doses of 7000 mg. in four to 
five weeks produce hardly any alteration in the patients’ appearance or voice. 
The use of hormones has given the victim of widespread mammary meta- 
stasis an extension of life which was quite unknown before. Skeletal 
metastascs recalcify, pain is relieved, weight increases, and a return to 
apparently normal health is achieved in some cases. Regression of visceral 
metastasis, in the pleura, lungs, liver and brain, has also been obtained. 
Androgens, so dramatically effective in cancer of the breast in females, 
appear to be useless in cancer of the breast in males. Yet oestrogens are 
effective in w’omen after the menopause, especially in the older age-groups 
after the sixth decade. In men, castration does have beneficial effects but 
not so marked as in women. At present, androgens are the choice in younger 
patients and in skeletal metastasis; oestrogens in the older age-groups, and 
in soft tissue recurrence. Complete healing of fungating, ulcerating and 
bleeding primary growths has been obtained by oestrogens as the sole remedy 
in old patients. The results are not permanent and the arrest of growth 
sooner or later is followed by reactivation of the tumours and their further 
spread, which no longer responds to hormones. The longest period of 
clinical improvement recorded so far is five years; most cases benefit for 
eighteen months to three years. 

SUMMARY 

Surgery, irradiation and chemotherapy have each contributed to the 
advances in the treatment of cancer. In the life-span of one generation 
tumours at one time considered inoperable have become amenable to 
surgical extirpation with a reasonable operative risk and considerable 
increase in survival rates. Irradiation has replaced surgery in important 
groups of tumours and has become a great palliative weapon in many types 
of growths. Medicinal remedies quite unknown twenty years ago have 
brought relief in some cases of advanced and widespread disease. There 
is to-day no simple or safe and effective “cure” for cancer; there are, how- 
ever, many effective ways of controlling it, retarding its spread, altering 
its course, and so prolonging life and diminishing suffering — an appreciable 
advance, and therein lies the hope of ultimate victory. 
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mended by the Ministry of Health. It would appear that the disappearance 
of clinical diphtheria has already resulted in a low average antitoxic level 
in adult women, with the result that the offspring are born relatively sus- 
ceptible compared with pre-war years, and therefore capable of immuniza- 
tion. Titration of the umbilical cord blood, or Schick testing of the child 
(less accurately of the mother because of the vagaries of placental per- 
meability) could be used to determine whether the child is capable of 
immunization; according to Vahlquist there is positive interference with 
the process when the level is o.r unit or more but none at 0.02 unit per 
ml. blood. Bousfield (1949) gave one dose of a specially purified diphtheria 
toxoid (P.T.A.P. — Parke Davis & Co.) alone and combined with pertussis 
vaccine at three months, and found 93.5 per cent. Schick negative at one 
year; but he recommends as a routine safety measure re-inoculation at the 
age of one year. Combination of antigens tends to cause more reactions 
than individual inoculations, but the differences are slight, and are more 
than offset by the reduction in number of injections and usually by a better 
antibody response. He was convinced that young infants do not experience 
the same pain or fear of injections exhibited commonly in the later months 
of infancy. The advantages of combined inoculation have been emphasized 
by Bell (19483, b) who found immunity responses to both antigens higher 
and more persistent, even at less favourable age-groups, than when each 
was given singly. 

The same considerations about the likelihood of giving a positive 
immunity response apply to inoculation against smallpox, which the prac- 
titioner should always urge in infancy, although the compulsory Vaccination 
Acts have been repealed in the National Health Act. It may conveniently 
be carried out at the same time as the first injection of combined antigens; 
the multiple pressure method is practically painless and any reaction would 
have passed off before the vaccination papule appeared. The relative 
freedom from neurological complications following primary vaccinations 
in the first year compared with a later age (Conybeare, 1948) and the 
increased likelihood of susceptible subjects being vaccinated, or coming 
into contact with virulent smallpox in the course of military service over- 
seas, or of the disease being inadvertently imported as a result of general 
air transport, are cogent factors in favour of universal vaccination in 
infancy. A successful “take” is unlikely until after the eighth or ninth month 
if the mother has been successfully vaccinated during the preceding four 
or five years, and vaccination in such cases should be deferred to this age. 

Tuberculosis . — Until B.C.G. antigen becomes generally available, its use 
must be restricted to special groups, such as young babies exposed to special 
nsk of infection to tuberculosis, or nurses and medical students who have 
remained Mantou.x-negative reactors. In a recent review Malmros (1948) 
stressed the superiority of the intradermal method of inoculation (Wall- 
gren, 1948) and its safety under routine conditions. The antigen must be 


34 ^ 


THE PRACTITIONER 


subjected to. much study, both laboratory and field, the problems of pre- 
vention cannot be said to be simplified. In a recent Medical Research Council 
report (1948), incorporating the investigations carried out by a team of 
workers in this country from the early months of the recent war, a wealth 
of data, theoretical and practical, is presented on ventilation, air conditioning 
and sterilization of atmospheres, objects and surfaces, but no master 
technique emerged which could be put to ready use in planning new 
hospitals and clinics. Considerations of expense prevent architects and 
engineers from submitting plans which would inevitably be rejected; in 
old buildings air-conditioning installations are costly and prone to prove 
ineffective or may even be dangerous. In their latest pronouncement on 
the use of ultra-violet irradiation of buildings, especially schools, factories, 
hospital wards and operating theatres, the council on phj^ical medicine of 
the American Medical Association (194S) stressed the need for rigid safe- 
guards, both for preventing over-exposure of occupants and for maintaining 
maximum efficiency under continuous working conditions. The method 
used in the operating theatre of the Birmingham Accident Hospital (Cole- 
brook and Ross, 1947), whereby sterilized air is blown down over the table 
to prevent extraneous organisms settling on the operation field, is hardly 
applicable to individual isolation rooms, unless they are fitted with air 
locks, as the air from one room may be forced into anotlier, with added 
risk of subsequent cross-infection. Untreated air, after heating by ceiling 
or high wall panels, could be removed by negative pressure through the 
floor with little risk of shunting to other rooms, and with the added advan- 
tage that dust, the bugbear of all air-sterilizing techniques, would never 
rise but be extracted continuously. Dumbell and Lovelock (1949) 
recently reported encouraging laundering experiments with handkerchiefs, 
using octyl cresol as a disinfectant, which is much more efficient than 
technical white oil, and retains its efficiency for some two weeks. This 
method could be used for ward and operating theatre gowns, which Duguid 
and Wallace (1948) found, even when sterilized by heat, to be highly dan- 
gerous by harbouring organisms, chiefly Staphylococcus pyogenes, liberated 
from the upper respiratory tract in speaking or coughing, and from the 
exposed skin by friction. A special design of gown made of dustproof 
fabric complete with zipp fastener greatly reduced, but did not eliminate, 
the scatter of organisms. Development of these techniques on a general or 
routine scale is necessary to make them commercially feasible. 

INDIVIDUAL AND GROUP PROPHYLAXI.S 

Recent investigations by Vahlquist (1949) and by Parish and his colleagues 
(1949) have shown that active immunization against diphtheria is practicable 
at three to four months in a large majority of subjects, and recommend its 
adoption at this age instead of at eight to nine months as officially recom- 
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mended by the Ministry of Health. It would appear that the disappearance 
of clinical diphtheria has already resulted in a low average antitoxic level 
in adult women, with the result that the offspring are born relatively sus- 
ceptible compared with pre-war years, and therefore capable of immuniza- 
tion. Titration of the umbilical cord blood, or Schick testing of the child 
^ (less accurately of the mother because of the vagaries of placental per- 
• meability) could be used to determine whether the child is capable of 
immunization; according to Vahlquist there is positive interference with 
the process when the level is o.i unit or more but none at 0.02 unit per 
ml. blood. Bousfield (1949) gave one dose of a specially purified diphtheria 
toxoid (P.T.A.P. — Parke Davis & Co.) alone and combined with pertussis 
vaccine at three months, and found 93.5 per cent. Schick negative at one 
year; but he recommends as a routine safety measure re-inoculation at the 
age of one year. Combination of antigens tends to cause more reactions 
than individual inoculations, but the differences are slight, and are more 
than offset by the reduction in number of injections and usually by a better 
antibody response. Pie was convinced that young infants do not experience 
the same pain or fear of injections exhibited commonly in the later months 
of infancy. The advantages of combined inoculation have been emphasized 
by Bell (1948a, b) who found immunity responses to both antigens higher 
and more persistent, even at less favourable age-groups, than when each 
was given singly. 

The same considerations about the likelihood of giving a positive 
immunity response apply to inoculation against smallpox, which the prac- 
titioner should always urge in infancy, although the compulsory Vaccination 
Acts have been repealed in the National Health Act. It may conveniently 
be carried out at the same time as the first injection of combined antigens; 
the multiple pressure method is practically painless and any reaction would 
have passed off before the vaccination papule appeared. The relative 
freedom from neurological complications following primary vaccinations 
in the first year compared with a later age (Conybeare, 1948) and the 
increased likelihood of susceptible subjects being vaccinated, or coming 
into contact with virulent smallpox in the course of military service over- 
seas, or of the disease being inadvertently imported as a result of general 
air transport, are cogent factors in favour of universal vaccination in 
infancy. A successful “take” is unlikely until after the eighth or ninth month 
if the mother has been successfully vaccinated during the preceding four 
or five years, and vaccination in such cases should be deferred to this age. 

Tuberculosis. — Until B.C.G. antigen becomes generally available, its use 
rnust be restricted to special groups, such as young babies exposed to special 
risk of infection to tuberculosis, or nurses and medical students who have 
remained Mantoux-negative reactors. In a recent review Malmros (1948) 
stressed the superiority of the intradermal method of inoculation (Wall- 
gren, 1948) and its safety under routine conditions. The antigen must be 
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properly stored in the cold and used within seven to ten days of manu- 
facture, In the first instance its issue will be restricted to psediatricians, 
specialists in tuberculosis, and other approved workers (Ministry of Health 
statement, 1949). 

Similarly, immunization against scarlet fever, typhoid fever and tetanus 
are reserved for special groups or occasions; doctors, nurses and social 
workers, inmates of residential institutions for children, or personnel, 
civil and militarj', going overseas. For these latter, additional measures, 
such as inoculation against cholera, dysentery, plague, typhus and yellow 
fever, may be required according to the countrj^ or area. 

Although measles can be induced in a modified form by the inhalation 
of -virus suspensions attenuated by serial passage in the developing chick 
embryo (Rake, 1943), and rubella has been transmitted (Anderson, 1949) 
to selected susceptiblcs by throat washings of recent cases re-thawed after 
storing in the frozen state, these measures have not yet passed the experi- 
mental stage. Some time must elapse before particular hazards can be 
eliminated, such as the simultaneous transmission of poliomyelitis or infec- 
tive jaundice. In the meantime, one is justified in urging that as most 
infectious diseases due to viruses, notably measles, rubella, mumps and 
chickenpox, are relatively innocuous in childhood, any occasion for con- 
tracting them under suitable conditions should be welcomed, preferably 
at ages three to five years, and during holiday time at later ages. The social 
and economic consequences of adults contracting these diseases, and 
especially of the imposition of quarantine restrictions on contacts, may be 
serious both to the individual and to industry'. 

THEKAPy 

As no therapeutic advance of outstanding importance has been made in 
recent years, the diseases selected are taken in alphabetical order; as it 
happens, enteric fever has perhaps been the subject of the most clearly 
demonstrable progress. 

Enteric fever. — The use of antibacterial serum in combating the toxremia 
of typhoid fever has been superseded by a combination of penicillin and 
sulphonamides and, in its turn, by Chloromycetin (chloramphenicol, syn- 
thesized by Parke, Davis & Co.), a drug which for the first time alters in 
clear-cut fashion the clinical course of this potentially dangerous disease 
(Woodward et al., 1948). Early administration in adequate dosage naturally 
gives the best results (Bradley, 1949), but the disease is characteristically 
protean in its clinical manifestations, and the drug is still excessively 
expensive. For an average case an initial oral dose of 4 g. is followed by 
0.5 g. at four-hourly intervals (or 0.25 g. two-hourly in severe diarrhoeal 
cases), for five to seven days. The temperature falls rapidly, often accom- 
panied by increased toxjemic effects, presumably from absorption of 
bacterial products, and may rise again for a day or so, but thereafter progress 
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is uninterrupted. The dosage inten'al may be lengthened to the comfort 
of the patient when constipation is a feature, but reduction of total dosage 
may lead to return of organisms, even though drug-fastness apparently 
does not occur. 

Another new antibiotic, attreomycin, prepared by the Lederle Laboratories 
from Streptomyces anreofaciens, is also active against typhoid organisms, 
although reports so far have not been entirely encouraging (Finland et aL, 
1948). Intestinal carriers, due to cholecystitis, apparently still need operative 
procedures to effect complete elimination, as these drugs do not appear 
in the biliary passages, although apparently not inactivated by bile. Chronic 
brucellosis, hitherto difficult to control, responds rapidly to aureomycin 
(Spink et aL, 1948; Galpine, 1949). 

Gastro-enteritis : infantile . — Although some strains of salmonella can 
cause severe and even fatal attacks of gastro-enteritis, and outbreaks have 
at various times been attributed to faecal streptococci and coliforms, with 
special serological characters, infantile diarrhoea and vomiting is generally 
regarded as a virus infection, affecting primarily the upper respiratory tract. 
Sulphonamides, penicillin, streptomycin and, more recently, polymjccin, 
have been used' not always with controls, and generally with equivocal 
results; not unnaturally in a disease generally unpredictable in its course 
and prognosis. Although these organisms are partially suppressed, fresh 
drug-resistant forms emerge, sometimes in a matter of hours, and multiply 
rapidly. The dramatic response to parenteral fluids is not always sustained, 
although nitrogen loss may be made good in some measure by adminis- 
tration of fresh human plasma. Old plasma may cause reactions, presumably 
due to the impact of the products of protein break-down on an already 
damaged liver. If fresh plasma is not available, a substitute such as dextran 
(Thorsen, 1949) may prove safer, supplemented by the essential amino- 
acids, notably methionine, cystine and tr)'ptophane, which are stable and 
free from pyrogenic hazards. Estimation of the plasma salts, as of plasma 
proteins, is an essential guide in the choice and amounts of electrolytes in 
infusion fluids, particularly in potassium deficiency (Darrow, 1946). 
Routine estimations of protein fractions, co-enzymes and vitamins, utilizing 
the known metabolic requirements of selected bacteria for test purposes, 
may enable the clinician to place the treatment of this disorder on a scientific' 
instead of an empirical basis. Protein synthesis even in health is a complex- 
affair; water depletion and liver damage add materially to its complexity. 

Mumps. — ^Although mumps is a mild disease in children, serious com- 
plications may occur after puberty, especially in males. Convalescent serum 
or the gamma globulin fraction if given early has been found to protect a 
significant number, but a more decisive action has been claimed (Savran, 
1946; Hoyne et al, 1949) for diethyhiilbcestrol, in doses of i to 2 mg., four 
times daily for five da}^s, or until the parotid swellings have subsided; for 
orchitis a dosage of 5 mg. four times a day is suggested. An exceptionally 
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high incidence of mumps meningoencephalitis (Macrae and Campbell, 
1949) in the Bristol area, some cases without parotid involvement, is of 
particular interest in view of reports of encephalomyelitis (Jennings et ah, 
1949), especially when polioencephalitis is prevalent. Isolation of the 
virus in monke}’s or the fertile egg is nccessar)' to clinch the diagnosis. 

Pneumonia: atypical, primary or virus . — Clinically, any form of pneumonia 
may be imitated by virus pneumonia, particularly influenza, psittacosis and ^ 
rickettsial infections, which can be ruled out b}' serological tests. The cold 
agglutinin test is only positive in about one-third to one-half of the cases, 
leaving the diagnosis to be made on negative grounds in cases in which 
the characteristic blood picture (neutropenia) and radiological changes 
(ground-glass appearance) arc absent or equivocal. Although resolution is 
the rule, it may be protracted, or interrupted by a pyogenic infection Avhich 
may prove fatal. A series of 13 cases was treated with aureomycin by 
Schoenbach and Brj'er (1949) in which complete resolution followed more 
rapidly than would normally be expected, although no control cases were 
observed; after an initial loading dose of 30 to 50 mg. per kg. body weight, 

100 to 250 mg. were given orally in capsules every’ two hours until the 
patient became afebrile, and thereafter four- to six-hourly for two to 
three days longer. 

Poliomyelitis . — There is hardly need to stress avoidance of operations on 
the upper respiratory tract during epidemic periods, but Russell (1949) 
has provided statistical proof to a theory' long held that physical exertion 
predisposes not only to invasion, but determines its extent and severity. 
The practitioner may be asked about the risk of infection in swimming 
pools; whilst efficient chlorination as normally practised does inhibit the 
virus, the presence of much nitrogenous matter may seriously interfere with 
its virucidal activity, a likely occurrence in hot weather. Sea-bathing is 
much safer; but again strict avoidance of excessive muscular activity should 
be enjoined. The care of severer forms, especial!}' of polioencephalitis with 
bulbar involvement, is best handled in special hospitals with the necessary 
equipment for resuscitation {Poliomyelitis Correspondence, 1949). In a recent 
case seen by me, which proved fatal shortly after admission, the patient 
had been treated for pneumonia, and proof of the real nature of the disease 
was only forthcoming at autopsy. Mild grades of limb paralysis may persist 
with disabling deformity unless appropriate splintage and physiothera- 
peutic measures are applied early, preferably at a special centre (Cholmeley, 
1949). 

Streptococcal infections . — The substitution of penicillin for sulphonamide, 
both in prevention and treatment, has resulted in rapid clinical resolution 
and elimination of organisms from the throat, wounds, and the like. It is 
usual to give i mega unit in divided doses (four to six) in the first twenty-four 
hours, and thereafter procaine penicillin in doses of 300,000 units, once or 
twice daily for four days. Infected wounds and burns may prove resistant 
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by virtue of penicillinase production by other organisms, notably Siaphy- 
lococais pyogenes and coliforms, necessitating the combination of sulphon- 
amides and penicillin, or the use of antibiotics uninfluenced by penicillinase. 
Penicillin cream nath 2 per cent, phenoxetol may sen'e, but a more stable 
agent, such as dibromopropamidine, is more likely to be effective. 

Whooping-cough. — Both in its immediate threat, especially to infants 
(over one-half the deaths recorded — 875 in England and Wales in 1948 — 
occur under the age of six months), and in its late effects in causing chronic 
fibrosis and other pulmonary sequelae, whooping-cough rivals infantile 
gastro-enteritis and poliomyelitis as the most dreaded disease of childhood. 
Of the antibiotics active against the causative organism, Hcemophilus per-- 
iussis, only polymyxin (aerosporin) derived from B. polymyxa has been 
tried on any scale, with results which were suggestive but not decisive 
(Brownlee and Bushby, 1948; Swift, 1948), As the drug passes the blood- 
mucous-membrane barrier with difficulty, combined intramuscular and 
inhalational routes of administration should be used, the latter by means 
of a Deedon or Collison inhaler, preferably in an oxygen tent. Schwabacher 
and colleagues (1949) used streptomycin by the inhalational route only, as 
the drug was not found in the pulmonary secretions when given by intra- 
muscular injection. This may be due to an inhibitory effect of sputum and 
lung extracts on the drug (Schwabacher, 1948). Excessive sedation (with 
phenobarbitone usually) or use of high oxj’gen concentrations may favour 
pulmonary collapse and accumulation of secretions which, in turn, may 
lead to pneumonia, fibrosis and bronchiectasis. Changes of posture, the 
addition of 5 to 10 per cent. CO, to the oxygen, and aspiration of secretions 
through a bronchoscope may avert the worst effects, and re-expansion may 
be secured weeks or months afterwards with radiological check (Nicholson, 
1949). The use of low barometric pressures at high altitudes in aeroplanes in 
aborting whooping-cough, as eagerly sponsored by the lay press, appears to 
have little scientific basis; Bergquist (1948) found the measure useless 
either in flights or in special chambers, and Banks (1949) has given a re- 
served opinion regarding its place in the low pressure chamber. It is difficult 
to exclude a psychological effect, particularly in a disease of this kind. 

In spite of much effort little progress can be recorded against influenza, 
febrile catarrh and the common cold. Brewster (1949) found an antihistamine 
drug of the benadryl type to be active against the common cold, but the 
trial was not conducted on the stringent lines used with patulin. Dumbell 
and his co-workers (1949) suggested that octyl cresol may prove effective 
in preventing spread. E^'en yet another antibiotic would be a welcome 
addition to the therapeutic armamentarium against this scourge. 
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In the years between the world wars nutritional scientists were happily 
preoccupied, isolating and synthesizing new vitamins. The splendid result 
synthetic vitamin pills, apparently possessing the magical properties of 
food itself — created a profound impression, both on doctors and patients. 
It took the experience of world war II and after, to demonstrate the 
limited usefulness of these new agents in the treatment and prevention of 
nutritional disorders. Whilst there can be no doubt that synthetic thiamine 
was sometimes life-saving to the inmates of Japanese prison camps (Smith, 
194^)1 synthetic vitamins ha^'e proved of little \'alue in correcting the 
dietar}- deficiencies that have arisen in Europe as a result of the war. As 
Sir Jack Drummond (1948) pointed out in his article in The Practitioner 
last year, underfed populations in Europe have li\'ed principally on bread 
made from long-cxtraction flour, potatoes and other vegetables. On such a 
diet “the tendency is for vitamin intakes to be greater, not less, than in 
ordinarj' times”. 


FOOD CONSUMPTION IN BRITAIN 
'I’he average British diet, during the war 3'ears, contained adequate amounts 
of the better-known vitamins and other nutrients (Drummond, 1948). 7 'he 
national diet has not altered in any important respect since then, exxept that 
more fniit is available. There is therefore no reason for thinking that 
dietar)' deficiencies that did not exist during the war are now occurring. 
That the national diet has not improved much since the rvar is a source of 
unhappiness to many, and of rage to not a few'. Particularly, visitors to 
continental Europe are apt to return with invidious comparisons between 
the food in Britain and the splendid meals that they have enjoyed in countries 
where the available food is allowed to go to the highest bidder. Here, for 
better or for w'orse, Lord Woolton’s war-time schemes for spreading the 
shortages have been continued into the post-war period, so that although 
the great majority get w’hat should be enough, very few' are able to eat 
ad lib. 

There are many practitioners to-day who feel, sometimes emotionally, 
that there must be something wrong with the present British diet because 
their patients are so often tired and listless; perhaps owing to the lack of 
SDme dietary factor at present unknow'n to nutritional science. That such a 
factor might exist cannot, of course, be denied; on the other hand the 
steady post-war improvement in British public health statistics (c.xcept for 
tuberculosis in Scotland (Elliot, 1949)) seems to discount such a possibility. 
The plain fact is that, on existing knowledge of human nutrition, there is 
October 1949. Vol. 163 (353) 
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parallel increase in world food production. The United Nations Food and 
Agriculture Organization (1949), of which he was first Director-General, 
gives a slightly less gloomy prognosis in its latest world forecast compared 
with a year ago; nevertheless, it is an unhappy probability that practitioners 
in many parts of the world will have to deal, for the remainder of their 
professional lives, with patients living on marginal or frankly insufficient 
calorie intakes. Any future international strife would, of course, make local 
famines inevitable, and would further intensify the world shortage of 
calories. For these reasons it is clearly important that the clinical 
consequences of simple calorie deficiency should be generally known and 
appreciated. 

.A recent critical review of the subject (Keys, 1948) summarizes existing knowledge 
with admirable luciditv’ and brevitv' and desen'es to be read in extenso: it is a 
summary of a forthcoming book on the subject. The author was director of the 
classic study, known as the “Minnesota Experiment”, in which 33 young men 
subsisted for six months on a diet providing roughly half their true caloric needs. 
At the end of this time they had lost, on average, about a quarter of their body weight, 
and presented the clinical appearance of severe semi-starvation. Elaborate tests of 
evert' kind were carried out during the period of underfeeding and for over a year 
thereafter, during their recovery. 

Signs and synnploms . — Keys (1948) describes the skin in severe semi- 
start'ation as “thin, dry, scaly, inelastic, pallid and grayish”, with slight 
cyanosis in cold weather. A “splotchy, dirty browmish pigmentation” mav 
appear on the face or elsewhere on the body. The hair is “dull, dry and 
staring". The eyes look “dull and dead” and the sclerae are unusually 
: avascular. There is usually bradycardia and a reduction in systolic blood 
1 pressure. Although fainting and giddiness are common,' they are not 

apparently due to circulator}" maladjustment. Physical endurance is markedly 
reduced. 

Eventually dependent adema usually appears. This is not necessarily 
associated with any marked reduction of plasma protein and is not due to 
cardiac failure. The principal mechanism seems to be that the extra-cellular 
, fluid volume remains unchanged at its pre-starvation level. This ^'olume 
becomes relatively excessive as the body becomes wasted. Loss of turgidit}’ 
~ in the tissues, through wasting, may also contribute mechanically to the 
• production of cedema. The volume of circulating plasma also tends to 
remain unchanged, but the total mass of red cells is reduced in proportion 
' to the fall in body weight. The result is a moderate anamia, sometimes 
with slight macrocytosis. When, as so often happens in famines, unsuitable 
or infected food results in diarrhoea, very marked and often fatal dehydration 
may result. 

The heart is markedly reduced in size and the electrocardiogram shows 
- various peculiarities, including low voltages of all deflections. The energ}’ 
expenditure of the body may be reduced to about half the normal, partly 
because of reduction in the bulk of actively metabolizing tissue, partly 
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no objccti\’e reason for thinking that normal people, receiving the average 
diet available in Britain, and the extra supplements allowed to special 
categories are likely to suffer from malnutrition. The fatigue and lassitude, 
so often complained of, arc much more probably the result of the common 
monotony and frustration of post-war life, to which the continued lack of 
free choice in diet certainly contributes. When our present diet is viewed ^ 
in historical perspective (Kitchin and Passmore, 1949) it must at least 
he admitted that we are now more fortunate, nutritionally, than many of 
our forebears. 

INDICATIONS FOR PRKSCRIBING VITAMIN SUPPLEMENTS 
Apart from cases of definite di.seasc in which there is positive reason to 
suspect malabsorption or defective utilization of foodstuffs, there are at 
present few rational indications for prescribing extra vitamins in Britain. 

The exceptions are the infants and young children, pregnant and nursing 
mothers for whom supplementar)' sources of vitamins A, D, and C arc 
provided free or cheap, and they should certainly be encouraged to take 
them. The old and solitar)*, and those with peculiar eating habits, may also 
develop vitamin deficiencies; but in such cases it is usually possible to make 
provision for a better diet, which should be the first consideration in their 
treatment. In any event, the provision of one or more synthetic vitamins is 
likely to be but poor treatment for such cases, because they usually suffer 
from multiple deficiencies that can only be corrected by a full diet. 

The prescription of multi-vitamin preparations is undoubtedly an easy ^ 
solution in cases with non-specific complaints of fatigue and loss of energy; 
but it should be realized that the benefits, if any, that are likely to accrue, 
except for the special cases mentioned above, will be psychological rather 
than physical. 

It has been suggested from time to time that additional vitamins, over and 
above the body’s normal needs, may have a tonic or pharmacological effect 
that is beneficial. Apparent support to this idea lias been given by the 
dramatic therapeutic benefit of massive doses of vitamin D in lupus. But, 
in fact, this is the only instance known to me in which there is, to date, un- 
disputed evidence that doses of vitamins above the normal needs have 
therapeutic value. A former report that supplements of thiamine to 
normally fed children improve their mental agility, has lately been 
questioned {NutHtim Reviews, 1949a). 

underfeeding (calorie deficiency): the vital issue 

Possible vitamin deficiencies are now a very minor problem in Britain 
compared with that of safeguarding the future supply of calories 
(Drummond, 1948). As Lord Boyd Orr has so tirelessly emphasized, the 
vital issue to-day is that of an expanding world population without a 
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The unappetizing nature of the diet, the difficulty of persuading the 
patient to continue with it, and the necessity for avoiding all other foods, 
and especially salt, all make it virtually impossible to give this treatment 
except under the best hospital conditions and with the assistance of a skilled 
dietitian. The treatment is therefore useless to the general practitioner 
wanting some way of helping his hypertensive patients. 

PROTEINS AND AMINO-ACIDS 

There was an excellent review of this subject in The Practitioner last year 
(Thomson, 1948) and another elsewhere (Cuthbertson, 1948). Since there 
have been few subsequent advances, no detailed discussion is needed here. 
However, there are a few new topics worth mentioning. 

There is undoubtedly a growing interest in the amino-acids: of the 23 
known to occur in the body proteins, it has been shown that not more than 
9 are “essential”, in the sense that a positive nitrogen balance can be 
maintained in man on purified mixtures of these amino-acids as the sole 
source of nitrogen (Rose, Haines, Johnson and Warner, 1943)- The 9 are: 
lysine, tryptophane, phenylalanine, leucine, isoleucine, threonine, methio- 
nine, valine and arginine. These are little more than names to practitioners 
at present, but it may well be that as knowledge of their physiological 
importance increases, and when some of them become generally available 
in synthetic form, they may yet become as popular as the vitamins. 

Deficiency of methionine results in fatty livers in animals. The whole 
subject of dietaty' factors in the causation of liver disease has been reviewed 
by Himsryorth (1947). In cirrhosis of the liver, the value of a nutritious 
diet, rich in protein and supplemented with vitamin B concentrates, has 
been amply demonstrated (Patek et al., 1948). 

It has recently been shown that tryptophane can substitute for nicotinic 
acid in the diet (Elvejhem, 1948), thus reviving an old belief (Goldberger 
and Tanner, 1921) and e.xplaining an old observation that milk, although 
poor in nicotinic acid, is beneficial in pellagra. 

The feeding of glutamic acid has been claimed to improve the mental 
performance of mongols and other mental defectives, although it is difficult 
to see how a substance that the body has no apparent difficulty in making 
for itself can have such an action. A cloud of doubt surrounds this claim 
{Lancet, 1949). 

The “anhnal protein factor '\ — Evidence from various animal feeding 
experiments has recently brought to light the fact that there may be some 
virtue in animal protein that is not present in vegetable protein. For some 
people in Britain, sighing for pre-war steaks, this seemed like a vindication 
of their intuitive belief that something is missing from our present diet. 
The unknown factor in animal protein was subsequently found to occur in 
good amounts in dried cow dung: a discovery that may have sensed to 
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because the body, being lighter, requires less tvork to move it about, and 
partly because all voluntarj' activity is reduced to a minimum. In this way 
the body achieves some adjustment to the reduced calorie intake. An 
important tvarning is that too rapid re-feeding of starr'ing people may place 
an intolerable strain on the heart and precipitate congestive failure. 

One of the most serious effects of severe caloric deficiency is the change 
in personalty. Although intellectual capacity is not apparently impaired, 
apathy, depression and introversion are pronounced. There is a constant 
craving for food. Hypochondriasis or hysteria may develop. Physical 
lethargy' is combined with heightened irritability, which may be aggravated 
by noise, since auditory' acuity is often more sensiti\'e than normal. The 
irritability may intensify rather than diminish as re-feeding brings a return 
of strength, making the people still more difficult to manage. These psycho- 
logical effects are clearly of the greatest importance in dealing with underfed 
populations. 

DIET AND SUSCEPTIBILITY TO INFECTION 

Keys (1948) also reviews some of the recent literature on the largely un- 
settled question of what part, if any, nutritional factors ordinarily play in 
determining resistance to infection. It is at least certain that mortality from 
tuberculosis may be adversely affected by reduced food consumption. 
Further animal work along the lines of Sengupta and Howie (1949) must be 
awaited to determine which dietary factors are likely to be particularly 
concerned. 

DIET AND BLOOD PRESSURE; THE RICE DIET 

'Phe effect of underfeeding in lowering the systolic blood pressure has been 
mentioned above. During the siege of Leningrad in 1941-42 there was an 
apparent fall in the incidence of hypertension, followed by a veritable 
epidemic of hypertension and coronary' deatlis when food supplies were 
restored (Brozek, Chapman and Key's, 1948). There has been a recent 
revival of interest in nutritional factors in hypertension, particularly in the 
therapeutic value of low-salt diets, of which Kempner’s {1945) “rice diet” 
(sec The Practitioner, j 949, 163, 252) has received most attention. This diet 
consists solely' of rice, fruit and sugar. No milk, fat and, above all, salt are 
permitted. The effect is to provide 2000 Calories daily with only 20 g. of 
protein, 5 g. of fat and 0.35 g. of sodium chloride. On this regime there is 
usually some fall in blood pressure, and improvement in retinopathy has 
been reported (Kempner, 1945). But the treatment is not without danger' 
impairment of renal function may result (Pines and Perera, 1949). Moreover 
it cannot be continued indefinitely because the patients ultimately rebel 
against the unpalatable diet. No long-term studies have yet been published 
to show whether or not this treatment has any ultimate beneficial effect 
on the natural course of the disease. 
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to me valid. The belief that human nutritional polyneuritis is caused by 
deficiency of thiamine rests on dubious evidence and a number of mistaken 
ideas. The perpetuation of this belief helps to keep alive the notion that the 
simple administration of sjmthetic tharoine should be an effective cure for 
nutritional polyneuritis, whereas it is evidently not so (Smith, 1946). 

Vitamin E is one of those embarrassing vitamins that has been offered 
to us in s^mthetic form before there is any real certainty that it is 
necessary for man. In case some readers may have been impressed by a 
recent article in the lay press entitled “A Medical Discover}' as great as 
Insulin”, extolling the value of vitamin E in cardiac disease, it may be well 
to quote an authoritative opinion: “Objective evidence that the drug 
(vitamin E) provides any real benefit in heart disease is lacking” {J, Amer. 
med. Ass., 1948). 
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subdue some public expressions of any personal feeling of deficienc}'. It 
now seems reasonably certain that this animal protein factor is, in fact, 
nothing less than vitamin Bjo {Ntiirition Reviezvs, 1949b), the anti-pernicious 
anemia principle that has been finally isolated kom liver almost simul- 
taneously on both sides of the Atlantic. 

Protein deficiency and its treatment . — It has already been pointed out 
(p. 355) that simple calorie deficiency may result in dependent mdema, 
without any appreciable fall in plasma proteins. It is becoming increasingly 
clear that “famine” ("war” or “hunger") oedema is not necessarily always 
due to protein deficiency only, although when protein deficiency coexists 
with starvation, the resulting reduction in the albumin content of the plasma, 
and hence of its osmotic pressure, doubtless contributes to the production of 
oedema (Beattie, Herbert and Bell, 1948). 

Protein hydrolysates . — Preparations of hydrolysed casein have enjoyed a 
recent vogue for the treatment of patients suffering from protein deficiency. 
A recent appraisal (Cuthbertson, 1948) of the value of such preparations 
supports previous opinions (Vaughan, Dent and Pitt-Rivers, 1945: David- 
son and Anderson, 1947; Meiklejohn, unpublished observations). Protein 
hydrolysate for oral use has little value because, if the patient can take food 
by mouth, skimmed milk is usually just as nutritious and better tolerated. 
If, for various reasons, parenteral feeding is obligatory^, protein hydro- 
lysate can be given intravenously (Anderson, 1946; Beattie, 1949). But its 
disadvantages are the large volume of fluid that has to be given, the time 
taken to give it, the danger of venous thrombosis, and the nausea and 
vomiting that may follow. For most purposes, intravenous plasma or serum 
is safer and probably equally effective (Isbister, 1948). 

THE VITAMINS 

The results of two important studies of experimentally induced vitamin 
deficiencies in human subjects, carried out under the auspices of the Medical 
Research Council, have been published in the past year. The first {Lancet, 

1948) deals with vitamin C and the second (Medical Research Council, 

1949) with vitamin A deficiency. The most interesting results cannot be 
reviewed here. It is worth noting, however, that one conclusion from these 
detailed studies is that the daily requirement of these two vitamins “to 
cover individual variations and to leave a margin of safety'”, is almost 
certainly substantially less than previous "recommended allowances”. The 
daily allowances suggested are 30 mg. of ascorbic acid and 2,500 I.U. of 
Vitamin A. 

Vitamin B ^. — In a recent article in The Practitioner (Sinclair, 1949) the 
statement was made that “deficiency' of thiamine causes sensorimotor 
peripheral neuritis”. I regretfully disagree with this statement, for reasons 
explained in detail some time ago (Meiklejohn, 1940), and which still seem 
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ASBESTOSIS AND CANCER OF THE LUNG 
The Factory Department of the Ministry of Labour and National Service 
has maintained careful obsen'ation on the incidence of asbestosis since the 
disease was first reported upon some twent3'-three years ago. Dr. E. R. A. 
Merewether, H.M. Senior Medical Inspector of Factories, whose original 
investigations into .the disease are well known, has reviewed the 235 deaths 
that have occurred since between 1942 and 1946, in all of which death has 
been proved to be due to asbestosis at autopsy. In these 235 deaths, cancer of 
the lung or pleura was found to be present, either as a cause of death or as a 
concomitant, in 31 cases, that is, 13.2 per cent., the highest incidence being 
between the ages of forty-five and sixty-four. Comparison is made between 
asbestosis and cancer of the lung and silicosis and cancer of the lung. An 
analj'sis of 6,884 deaths due to silicosis showed that the incidence of car- 
cinoma of the lung or pleura discovered at post mortem was only 1.32 
per cent. ; in other words, the incidence of cancer of the lung or pleura is > 
ten times greater with asbestosis. 

BERYLLIUM 

Since the original publication of a paper on pneumonitis due to berydlium 
by Van Ordstrand et al. in 1943, an e.\tensive literature has grown dealing 
tvith the effects of this metal, its salts and compounds, upon the human bodjL 
In the main, the pathological effects noticed in man have been due either to 
the metallic oxide produced in the refining of the metal, or in the preparation 
and use of those compounds used in fluorescent tubes which go under the 
generic name of phosphors. Recently Aub and Grier {1949) in America, and 
Royston (1949) in Great Britain have described cases of acute pneumonitis.' 

In addition to pneumonitis, however, the phosphors, and presumably other 
compounds of beryllium, may^ cause a granulomatous condition of the lungs, 
a condition which tends to progress to a fatal ending. The lungs are not, 
however, the only organs which may be affected, for Nash, Grier and 
Freeman (International Congress of Industrial Medicine, 1948) have 
described cases of subcutaneous granulomas of the skin in people who have 
cut themselves with broken fluorescent tubes in which the lining was a 
ber}dlium-containing phosphor. Much research is being done upon this 
metal and its compounds, and their pathological effects. 

CHEMICAL CARCINOGENESIS 

From the time of Percival Potts’ first description of cancer of the scrotum 
in chimney sweeps and his association of the disease with soot, there has 
been a continued interest in the problem of industrial cancers and their 
etioIog^L The most valuable symposium on the subject is, without doubt, 
in The Bntish Medical Bulletin, Vol. 3, Nos. 5 and 6, 1947, in which twenty 
well-known authorities on the subject have contributed highlj"^ specialized, 
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The Ministry of National Insurance is now responsible for the scheduling 
of industrial diseases — now known as prescribed diseases — of which there 
are thirty-six, excluding pneumoconiosis and byssinosis. This reduction in 
the number of what were known as scheduled industrial diseases is due to a 
re-classification and re-grouping. 

The Annual Report of the Chief Inspector of Factories 1947, Cmd. 
7621, contains an interesting review of industrial diseases for the period 
1939 to 1947. This period covers the war years when the major industrial 
developments, particularly in terms of the manufacture of explosives, led 
to added risks and to a much enlarged industrial population. Women 
formed a large percentage of this industrial population and it is interesting 
to study the incidence of diseases, particularly until 1942 when, in the main, 
the peak of the rise was reached. After this there was a great decline in 
incidence, and it is reasonable to assume that the extension of medical and 
nursing services, together with improvements and training in welfare work, 
was responsible for this improvement. 

PNEUMOCONIOSIS 

Pneumoconiosis still stands out prominently as the most serious of all 
industrial diseases; the deaths rose from 459 in 1939 to 800 in 1947. Much 
excellent work upon the elucidation of clinical, radiological and scientific 
problems relating to the incidence of pneumoconiosis amongst coal miners 
is being done by the Medical Research team working at Cardiff. 

Causal factors. — Whilst it is known that pure silica and asbestos arc 
capable of causing pulmonar)' fibrosis, doubt has always existed as to the 
effect of other outside agents in the absence of silica. The literature, how- 
ever, contains a large number of references to other agents conceivably 
responsible for producing pulmonary fibrosis, amongst them being cases of 
fibrosis of the lungs in the silver polisher (Harding, 1948), among 
diatomaceous earth workers (Vigliani and Mottura, 1948), and changes pro- 
duced in the lung by the grinding of natural graphite (Harding and Oliver, 
1949). Talc has also been reported upon as a dust capable of producing 
fibrosis of the lungs (McLaughlin et ah, 1949). There is an increasing litera- 
ture on the number of dusts responsible for producing lung changes, but 
many authors show some hesitation in being dogmatic, and in excluding the 
possibility that silica had not played some part in the pulmonary change. 
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asbestosis and cancer of the lung 

The Factory Department of the Ministry of Labour and National Service 
has maintained careful obser\'ation on the incidence of asbestosis since the 
disease was first reported upon some twenty-three years ago. Dr. E. R. A. 
Merewether, H.M. Senior Medical Inspector of Factories, whose original 
investigations into .the disease are well known, has reviewed the 235 deaths 
that have occurred since between 1942 and 1946, in all of rvhich death has 
been proved to be due to asbestosis at autopsy. In these 235 deaths, cancer of 
the lung or pleura was found to be present, either as a cause of death or as a 
concomitant, in 31 cases, that is, J3.2 per cent., the highest incidence being 
between the ages of forty-five and sixty-four. Comparison is made between 
asbestosis and cancer of the lung and silicosis and cancer of the lung. An 
analysis of 6,884 deaths due to silicosis showed that the incidence of car- 
cinoma of the lung or pleura discovered at post mortem was only 1.32 
per cent.; in other words, the incidence of cancer of the lung or pleura is 
ten times greater with asbestosis. 

BERYLLIUM 

Since the original publication of a paper on pneumonitis due to beiydlium 
by Van Ordstrand et al. in 1943, an extensive literature has grown dealing 
with the effects of this metal, its salts and compounds, upon the human bod3^ 
In the main, the pathological effects noticed in man have been due either to 
the metallic oxide produced in the refining of the metal, or in the preparation 
and use of those compounds used in fluorescent tubes which go under the 
generic name of phosphors. Recently Aub and Grier (1949) in America, and 
Royston (1949) in Great Britain have described cases of acute pneumonitis.' 
In addition to pneumonitis, however, the phosphors, and presumably other 
compounds of beryllium, may cause a granulomatous condition of the lungs, 
a condition which tends to progress to a fatal ending. The lungs are not, 
however, the only organs which may be affected, for Nash, Grier and 
Freeman (International Congress of Industrial Medicine, 1948) have 
described cases of subcutaneous granulomas of the skin in people who have 
cut themselves with broken fluorescent tubes in which the lining was a 
beryllium-containing phosphor. Much research is being done upon this 
metal and its compounds, and their pathological effects. 

CHEMICAL carcinogenesis 

From the time of Percival Potts’ first description of cancer of the scrotum 
in chimney sweeps and his association of the disease with ^oot, there has 
been a continued interest in the problem of industrial ^ncers and their 
etiology. The most valuable symposium on the subject (s, without doubt, 
in The British Medical Bulletin, Yol. 3, Nos. 5 and 6, 1947, in which twenty 
well-known authorities on the subject have contributed highly specialized, 
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informative and weli-documented articles on this subject. A further review 
of the subject has been made by Heiger (1949), stresses the importance 
of the application of fluorescence spectroscopy to the study of carcinogenic 
substances, and pays tribute to this indispensable technique. A still further 
review of the chemistry of the carcinogens has been made by Salter (1948), 
whose conclusions are as follows: — 

“Despite a wealth of data indicating carcinogenesis in man from crude mixtures, 
only three unadulterated agents have thus far been proved carcinogenic for man. 
These arc (i) radiation, (a) bctanaphthylaminc and (3) arsenic. Chemical compounds 
which are outstanding carcinogens in rodents have usually proved ineffective in 
other species and have not been shown effective in man. Therefore carcinogenic 
activity in rodents should not be used as a criterion of possible danger to man; 
nor should its absence in rodents be regarded as valid evidence of safety for human 
workers. At present, the only valid type of evidence of danger of carcinogenesis in 
man is carefully analysed epidemiological data. As a safety precaution in exposed 
workers, sensitive microchcmical tests should be developed for each individual 
hazard to prevent more than minimal assimilation of possibly carcinogenic 
materials”. 

English authors will agree with what Salter contends are proved car- 
cinogens, particularly after a study of Goldblatt’s (1949) excellent article on 
the vesical tumours induced by chemical compounds. 


DUST 


The problem of the “all-pervading dusts” is one of the greatest which 
confronts all tvho are engaged in preventing disease in industry. In com- 
parison with the handling of dusty materials, the handling of toxic gases and 
liquids is comparatively easy. Apart from the influence of organic and in- 
organic dusts upon the health of the w’orkers, there is the problem of 
bacterial infection and the spread of disease. The Medical Research Council 
Special Report Series, 1948, No. 262, sets out in some 350 pages the 
excellent work done by Bourdillon on the study of air hygiene. Bourdillon’s 
general conclusions are interesting, and his comment on the present poor 
standard of air hygiene is only too true. He discusses the experimental 
evidence relating to dose of air-borne influenza virus and the severity of the 
infection, and if the data given were true for human beings then there is 
considerable evidence for making far greater efforts to improve air hygiene 
in all places where people work and live. He discusses the chemical and 
physical means of air sterilization and the difficulties in obtaining con- 
~ ' +ions of chemical substances in the air, the instability of certain of the 
'* used, and the small ratio between killing concentrations and those 
t 949 E -iroduce pathological changes in humans, 
fibrosis 0 t e Ju importance to the industrial medical officer is the 
ture on the num ^j^fg^nce on “Dust in Industry”, arranged by the 
many authors shov. j Industry and held in Leeds University in September 
possibility that siiic the Society form a most valuable symposium 
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and perhaps one of the best written in the English language. They are 
divided into four sections dealing with plant design, the practical aspects 
of dust problem, fire and explosives hazards, and the last, and perhaps the 
most interesting, deals with health hazards. The hazards considered are 
tetryl dermatitis, silicosis, manganese pneumonitis, arsenic, and a positive 
method for the determination of free silica in dusts, a problem which has 
long been a difficult one for industrial medical officers and chemists. 

LEGISLATION 

The Factories Act of 1937 made provision for the medical examination of 
young persons entering industry but, with certain exceptions, made no 
provision for their medical supervision once they had entered the industry. 
This defect in the provision of medical care for young persons in industry 
has been corrected by the Factories Act of 1948, an Act which amends the 
main Act of 1937 in so far as medical certification for employment now 
applies, not only to young persons under the age of sixteen, but also to those 
who have attained the age of sixteen. The medical supervision of young 
persons is carried out by the Appointed Factory Doctor, who records on an 
approved medical card the condition of the young person. This is a welcome 
extension of medical supervision in factories and is comparable with similar 
developments which have taken place in France and in Belgium. It may 
probably be regarded as the first step in the introduction of medical super- 
vision in factories on a national scale. 

In addition to the care of young persons, the 1948 Act confers additional 
powers upon the Minister to make special regulations for the medical 
supervision of persons employed in the factory where there is a risk of 
injury to health from any substance or material brought into the factory, 
or from a change in the conditions of work or other conditions in the factory. 

A further Section relates to the provision of adequate seating facilities for 
female workers whose work is normally done standing. This Section of the 
Act contains certain provisos, and one of the important problems confronting 
the industrial medical officer and the welfare officer is the type of seat to be 
provided, not only for those who are able to do their work sitting, but also 
for those who are only able to take short periods of rest. There is room for 
much useful research into this problem of seating. During the war several 
Universities interested themselves in this problem, and the need for careful 
anatomical studies is no less now than it was in time of war. 

In addition to the Factories Act of 1948, the National Insurance Scheme 
of the Ministry of National Insurance came into full operation on July 5, 
1948. The important part of the Act relating to industry deals with the 
industrial injury benefits, and there can be no doubt that the new methods 
of assessment and payment will do much to remove the suspicion which 
has for a long period surrounded the industrial medical officer when con- 
fronted with problems of workmen’s compensation. Those who have been 
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connected with industry will subscribe to the statement that the Act has 
worked extremely well and has been operated with great humanity. 

The Gowers Report . — Apart altogether from legislation, the Report of the 
Gowers Committee on Health, Welfare and Safety in Non-Industrial 
Employment is of considerable importance, for it considers the effect of 
work and working environment on those who are engaged in shops and 
offices. A large number of statutes, legal acts and bye-laws and regulations 
controls to some extent the health, the amenities and the environment of 
people in shops and offices. The Gowers Committee considered these in 
detail and made recommendations relating to the provision of sanitary 
accommodation, of heating, lighting and ventilation and the cubic space 
required per worker, and dealt with that large number of facets of working 
life which we know under the term “welfare”. The Report also deals with 
the problem of employment in hotels and restaurants, on railways and road 
transport, agriculture, and a number of miscellaneous occupations. It pays 
considerable attention to the health and welfare of juveniles and the lifting 
of excessive weights. 

SAFETY IN CHEMICAL WORKS 

The problems of safety, general welfare, and nutrition, cannot be separated 
from those of industrial medicine, and although many large organizations 
have a safety officer as part of their general management, it is still right that 
the industrial medical officer should be interested and keenly alive to the 
problems of safety in factories. The Association of British Chemical Manu- 
facturers has published the third edition of its “Safety Rules” for use in 
chemical works. Whilst it is true that many of these rules have statutory 
force by virtue of the Factories Act of 1937 and the relative Regulations, the 
book is such that it covers in a very short space, and very clearly, the main 
and important points relating to safety in chemical works, and as a practical 
handbook should be in the library of every industrial medical officer who 
deals with the problems relating to chemicals. 

References 

Aub, J. C., and Grier, R. S. (1949): y. indiistr. Hyg., 31, 123. 

Goldblatt, M. W. (1949): Brit. J. indiistr. Med., 6, 65. 

Harding, H. E. (1948) : Ibid., 5, 70. 

, and Oliver, G. B. (1949): Ibid., 6, 91. 

Heiger, I. (1949); /6id., 6, I. , 

McLaughlin, A. J. G., Rogers, E., and Dunham, K. C. (1949): Ibid., 6, 
Royston, G. R. (1949): Brit. med. y., i, 1030. 

Salter, W. T. (1948): Occupat. Med., 5, 441. 

, Van Ordstrand et at. (i 943 ): Cleveland Quart., 10, 10. 

Vigliani, E. C., and Mottura G. (1948): Brit. J. indiistr. Med., 5, 14S. 



CURRENT THERAPEUTICS 

XXII.— PITUITARY ADRENAL FUNCTION AND RHEUMATIC 

DISEASE* 

By GEORGE W. THORN, M.D. 

Hersey Professor^f the Theory and Practice of Physic, Harvard Medical 
School; Physician in Chief, Peter Bait Brigham Hospital; Consultant in 
Medical Research, Robert Breck Brigham Hospital 

AND THEODORE B. BAYLES, M.D. 

Clinical Associate in Medicine, Harvard Medical School; Visiting Physician, 

Robert Breck Brigham Hospital; Associate in Medicine, Peter Bent Brigham 

Hospital. 

THE MECHANISM OF ADRENAL CORTICAL ACTIVITY 
The adrenal cortical hormones e.xert a marked influence on a wide variety 
of metabolic processes in man. The over-all effects exerted b)'' these hor- 
mones may be divided into three general groups: (i) electrolyte-regulating 
effect; (2) regulation of the rate of utilization of carbohydrate, protein and 
fat; and (3) androgenic and anabolic effect. 

Electrolyte-regulating effect of adrenal cortical steroids. — I’his is charac- 
terized by retention of sodium and chloride, increased e.\cretion of 
potassium, increased plasma and extracellular fluid volume (Kendall, 1948). 
It has also been shown that deso.\)'corticosterone-like steroids decrease the 
concentration of sodium and chloride in sweat (Conn, 1948). The most 
potent electrol}'te-regulating adrenal steroid is ii-desoxycorticosterone, 
which has been synthesized. The ii, 17-oxysteroids (compounds E and 
F) exert a relatively weak sodium-retaining effect (Thorn and Forsham, 
1949) (figure i). 

Unfortunately, there is no direct measurement of circulating ii-desoxy- 
corticosterone-like factor. Therefore the activity of this steroid must be 
estimated indirectly, by changes in the renal excretion of sodium, chloride 
and potassium, by alteration in the mineral composition of thermal sweat 
and by changes in hsematocrit and body weight. 

The regulation of intermediary metabolism by 11- and ii, i^-oxysteroids . — 
The second group of metabolic activities modified by the adrenal cortex 
involves the regulation of carbohydrate, protein and fat utilization, control 
of lymphoid tissue and circulating eosinophils. The effects of this type of 
compound are characterized by: — 

(1) An increase in blood glucose level and liver glycogen stores. 

(2) An increased conversion of protein to carbohj'drate (increased 
gluconeogenesis). Recent studies indicate that this effect is accomplished, 

* From the Department of Medicine, Harvard Medical School, Boston, Mass. 
October 1949. Vol. 163 (365) 
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connected with industry will subscribe to the statement that the Act has 
worked extremely well and has been operated with great humanity. 

The Gowers Report . — Apart altogether from legislation, the Report of the 
Gowers Committee on Health, Welfare and Safety in Non-Industrial 
Employment is of considerable importance, for it considers the effect of 
work and working environment on those who are engaged in shops and 
offices. A large number of statutes, legal acts and bye-laws and regulations 
controls to some extent the health, the amenities and the environment of 
people in shops and offices. The Gowers Committee considered these in 
detail and made recommendations relating to the provision of sanitary 
accommodation, of heating, lighting and ventilation and the cubic space 
required per worker, and dealt with that large number of facets of working 
life which we know under the term “welfare”. The Report also deals with 
the problem of employment in hotels and restaurants, on railways and road 
transport, agriculture, and a number of miscellaneous occupations. It pays 
considerable attention to the health and welfare of juveniles and the lifting 
of excessive weights. 

SAFETY IN CHEMICAL WORKS 

The problems of safety, general welfare, and nutrition, cannot be separated 
from those of industrial medicine, and although many large organizations 
have a safety officer as part of their general management, it is still right that 
the industrial medical officer should be interested and keenly alive to the 
problems of safety in factories. The Association of British Chemical Manu- 
facturers has published the third edition of its “Safety Rules” for use in 
chemical works. Whilst it is true that many of these rules have statutory 
force by virtue of the Factories Act of 1937 and the relative Regulations, the 
book is such that it covers in a very short space, and very clearly, the main 
and important points relating to safety in chemical works, and as a practical 
handbook should be in the library of every industrial medical officer who 
deals with the problems relating to chemicals. 
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if adequate quantities of either of these hormones are administered. It 
appears that compounds E and F may compete with i i-desoxycorticosterone 
in its action on electrolyte regulation. Thus, in the presence of excess sodium 
retention induced by desoxycorticosterone acetate, treatment with large 
doses of compound E may result, not in further sodium retention, but in 
increased sodium excretion. 

An approximate measure of the amount of “carbohydrate-regulating” 
factors secreted may be achieved by following the urinarj' excretion of 
ii-oxysteroids or “cortin-like” substances (Talbot et ah, 1947)1 more 
simply, by noting a fall in the level of the circulating eosinophils, or 
by obser\'ing the rise in the urinary uric acid-creatinine ratio which follows 
an increased blood level of ii- and 11,17-oxysteroids (Thorn and Forsham, 
1949). Recent evidence suggests that the adrenal cortex secretes pre- 
dominantly compound F (Haines et al., 1949). 

The androgenic and anabolic effect of adrenal androgens . — The third group 
of adrenal steroids are those referred to as the adrenal androgens. It is 
assumed that these substances exert an effect similar to that of the testicular 
androgens, which consists of masculinizalion, uith retention of nitrogen, 
phosphorus, potassium, sodium and chloride (Albright, 1942-43). This effect 
has been characterized as the androgenic or anabolic hormone effect. In 
the female it is evident that nearly all androgenic effect is derived from the 
adrenal cortical androgens, whereas in the male, the adrenal androgens 
appear to account for only two-thirds of the androgenic substances, the 
remainder being derived from the testes. Adrenal androgens are related in 
structure to testosterone, but carry an oxygen group in position 1 1 (adreno- 
sterone). The secretion of androgenic substances or the administration of 
these steroids is evidenced by a rise in urinary 1 7-ketosteroids, their excretory 
product. 

PRACTIC.AL CONSIDER.A.TIONS IK ADRENAL HORMONE 

THERAPY 

Two groups of adrenal cortical hormone preparations are available com- 
mercially at the present time; whole adrenal cortical extracts derived from 
beef or hog adrenals, and synthetic desoxycorticosterone acetate. 

In the case of adrenal insufficiency, the salt-retaining factors are easily 
substituted for by the administration of synthetic desoxycorticosterone 
acetate (DCA) in the form of a solution in oil (5 mg, per ml.), a macro- 
suspension in various solvents, or in the form of subcutaneously implanted 
tablets or pellets weighing 125 mg. or 75 mg. each. Such pellets give off 0.5 
and 0.3 mg. respectively of DCA daily. These substances are ineffective in 
the therapy of rheumatic diseases. 

Substitution therapy with “carbohydrate-regulating” factors has been 
possible in primary adrenal insufficiency by the administration of whole 
extracts of cattle or hog adrenal. Such commercial extracts contain relatively 
small quantities of the known steroid hormones. Aqueous whole adrenal 
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not by an increased catabolism of body protein, but rather by diverting 
amino-acid radicals to pyruvic acid and glucose (anti-anabolic effect). 

(3) An increased mobilization of depot fat and its enhanced utilization, 
thus sparing carbohydrate. An increased intestinal absorption of fat has 
been observed following the administration of this group of steroids and, 
although relatively unimportant calorically, it is of theoretical interest. 

{4) An increase in the renal clearance of uric acid, resulting in the ex- 
cretion of large quantities of urate, both in normal subjects and in patients 
with gout. 
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Fig, I. — ^The relation of chemical structure to sodium-rctaininE and carbohydrate-regulating 
effect. 


(5) A lysis of fixed lymphoid tissue and a transitory decrease in circulating 
lymphocytes. A somewhat more permanent effect is observed in the case of 
the circulating eosinophils, which almost completely disappear from the 
blood during the period of action of the hormone. 

Examples of the “carbohydrate-regulating” adrenal cortical steroids arc 
the 1 1 -oxy steroids, Kendall’s compounds A (ii-dehydrocorticosterone) 
(Forsham ei a!., 1948a) and B (corticosterone), and the much more active 
11,17-oxysteroids, Kendall’s compounds E (ly-hydro.xy-i i-dehydrocorti- 
costerone) (Thorn ct al., 1949) and F (17-hydroxycorticosterone) (figure i). 
The effects on lymphoid tissue and eosinophils are exerted only by the 11,17- 
oxysteroids. In all but electrolyte effects, theselatter substances are superior 
to the ii-oxysteroids and to ii-desoxycorticosterone. Although the salt- 
retaining effect of the 11,17-oxysteroids is approximately 1/30 that of n- 
desoxycorticosterone, adequate salt retention may be obtained by the use 
of relatively large quantities of these substances. It is therefore possible in 
the case of compounds E and F to maintain a satisfactory electrolyte balance 
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of the above effects when given ACTH. Furthermore, the studies on patients 
with Addison’s disease prove that the changes following ACTH are due to 
the secondar}' outpouring of the adrenal cortical steroids, rather than to a 
primary effect of ACTH itself. It is therefore obvious that the administra- 
tion of ACTH would not be a suitable means for increasing adrenal hormone 
secretion in patients with adrenal cortical insufficiency due to primar}’^ 
disease of the adrenal or to physiological exhaustion. 
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AC 'I' TH 



NaCl RETENTION II-OXYSTEROIDS 17 -KETOSTEROlO EXCRETION 

K EXCRETION GUUCONEOGENESIS NITROGEN RETENTION 

FALL IN EOSINOPHILS 
AND LYMPHOCYTES 


Fig 2 — Schema of pituitar\ adrenal avis ACTH stimulating adrenal cortex to produce 
active steroid hormones 


Epinephrine stimulation of the anterior pituitary-adrenal cortical system . — 
On the basis of earlier animal experiments by Long and others (Long, 
1947; Vogt, 1945), in which it was shown that epinephrine was capable of 
stimulating an intact pituitary-adrenal cortical system, studies in men were 
carried out (Recant et al., 1949). 

It was observed that a single injection of o 3 mg. of epinephrine subcutaneously 
in a patient with an intact pituitarj^ and adrenal cortex, was followed by a fall in the 
level of circulating eosinophils, most marked after four hours. In normal individuals, 
this amounted to 50 per cent or more; m patients with pituitarj- deficiency, or in 
patients with Addison’s disease, a small or negligible fall was observ'ed with this 
dose of epinephrine Larger doses of epinephrine (r mg. or more) appear to be 
capable of activating adrenal cortical remnants in patients with adi anced Addison’s 
disease, but not in patients with severe pituitarj- ACTH deficiency. Repeated in- 
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extracts are less potent than “lipo-adrenal cortex” (Upjohn), a concentrate 
of hog adrenal in oil, each millilitre of which is equivalent to 2 mg. of 
compound E acetate. In the treatment of diseases such as rheumatoid 
arthritis, obviously very large quantities of whole adrenal extract will be 
required to induce an effect comparable to that obtained from 50 to 100 
mg. of compound E daily. By 195° limited amounts of compound E acetate 
should be available as a super-saturated solution in oil, containing 10 
mg. /ml. Compound F, which has not been synthesized, is derived from hog 
adrenals. Doses of the same order of magnitude as compound E will 
probably be required in the treatment of rheumatoid arthritis. However, 
because of the greater solubility of compound F, it will be necessary to 
increase the frequency of administration, as compared with compound E 
acetate. 

PITUITARY ADRENOCORTICOTROPHIC HORMONE (ACTH) 
Since purified pituitary adrenocorticotrophic hormone has become avail- 
able in quantities adequate for clinical investigation, it has been possible to 
study the effect of administering this trophic substance on the secretion of 
adrenal steroids in man (Forsham et ah, 1948b; Mason et ah, 1948). Four 
hours after the injection of a single dose of 25 mg. of purified ACTH 
(Armour Standard*) there is a profound fall in circulating eosinophils and 
a rise in urinary uric acid excretion (increased uric acid-creatinine ratio). 
Repeated administration of ACTH, in doses of 10 mg., injected intra- 
muscularly every six hours, 40 mg. daily (Armour Standard) has resulted in 
marked sodium and chloride retention, with initial potassium loss; a rise 
in urinary ii-oxysteroid excretion and in the level of circulating ii- 
oxysteroids as determined by biological assay (Halberg); a rise in blood 
sugar level; a fall in circulating eosinophils; a rise in uric acid excretion; 
and an increase in urinary 17-ketosteroid excretion to the upper limit of 
normal. Prolonged administration of the preparation gives rise to a chemical 
pattern and a clinical picture suggestive of mild Cushing’s syndrome. Thus, 
in man, it appears that with an adrenal capable of responding, stimulation of 
the gland by ACTH is followed by an increased secretion of adrenal 
steroids, which gives rise to all the known effects previously observed with 
crystalline adrenal steroid preparations (fig. 2). The fall in circulating 
eosinophils affords the most sensitive indicator of adrenal cortical activation 
and may change before any of the other signs of adrenal cortical activation 
have become manifest. In addition to increasing the adrenal hormone level 
in patients with intact adrenals, ACTH stimulation has served a very 
useful purpose in providing a clear-cut test for adrenal cortical insufficiency 
(Thorn et al„ 1948). Thus, patients with Addison’s disease fail to show any 

* ACTH used in these studies was supplied by Dr. John R. Mote of the 
Armour Laboratories, Chicago 9, Illinois. The Armour Standard is of such potency 
(rammas given intramuscularly to a hypophysectomized rat will lead to a fall 
In adrenaTascorbic acid of from ao to 40 par cent. 
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lates ACTH secretion. Through this neuro-humoral system, the adrenal 
cortex may be activated to secrete ii,r7'Oxysteroids by a number of non- 
specific stresses and emotional factors (fig. 3). 

Depression of circulating eosinophils has been demonstrated in a variety 
of modern stresses, but the extent to which adrenal cortical activation may 
be accomplished by such non-specific means awaits further investigation. 
It would appear that the stimulatory effect upon the central ner\'ous 
system of such noxious stimuli is the basis of pituitary ACTH activation. 
Adrenal cortical resen-e was measured by means of four-hour and forty- 
eight-hour ACTH tests and/or four-hour epinephrine tests in 21 patients 
with rheumatoid arthritis (Thorn and Forsham, 1949). The four-hour 
ACTH test, using the intramuscular injection of 25 mg. of ACTH, and its 
effect on the circulating eosinophils four hours later (Thorn, et al., 1948) 
was carried out in ro patients, nine of whom showed a normal or low 
normal response. The one patient who did not respond subsequently 
proved to be refractor^" also to therapy with ACTH. This essentially 
normal response in all but one of this group suggests that the available 
resen’e of this adrenal cortex was not noticeably impaired by the rheumatic 
state. This concept is confirmed by the results of the forty-eight-hour tests, 
which in most instances were a continuation of the four-hour tests and were 
carried out using to mg. of ACTH every' six hours. All of the known 
functions of the adrenal cortex were stimulated in all but one of the patients. 
. Starting on July 23, 1948, the epinephrine test, which consists of giving 
0.3 mg. of epinephrine subcutaneously and of calculating the fall of eosino- 
phils at the end of four hours, was carried out on 14 patients with rheumatoid 
arthritis. The average fall in these patients of 50 per cent, was slightly less 
than in a similar group of normal subjects who showed a mean 64 per cent, 
fall. However, the spread of the results in the tests on patients with 
rheumatoid arthritis was considerably greater than in the normal control 
group. Several of the patients who failed to respond normally to epinephrine 
responded well to ACTH. Such a dissociation may be fortuitous or else 
may suggest a possible deficiency in the hy'pothalamic-pituitaiy' link in 
adrenal cortical activation (fig. 3). 

THE EFFECT OF ACTH THERAPY ON RHEUMATOID 
ARTHRITIS 

With the discovery by Hench, Kendall, Slocumb and Polley (1949) that 
compound E, given in large doses (100 mg. per day), is effective in the 
treatment of rheumatoid arthritis, studies were made on the effect of the 
prolonged administration of ACTH to patients with rheumatoid arthritis. 

Ten patients were treated for from two to thirty days with 40 mg. of ACTH per 
day, given in divided doses of 10 mg. everj' si.x hours. Of the patients treated, 5 
were males and 5 females, varj'ing in age from twenty-five to sixt>’-one years. 
The arthritis was severe or moderately severe in nine cases and mild in one case; 
and the duration of the disease varied from three months to twenty-eight years! 
In every instance, in which the adrenal corte.x responded, improvement occurred. 
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jection of srnali quantities of epinephrine (0.5 to 0.8 mg.)> every sis hours over a 
period of weeks, has resulted in a continued stimulation of adrenal cortical steroid 
hormone production, as cv'idenced by eosinopenia, moderately increased urina^’ 
ii-oxysteroid excretion, and a doubling of the urinary ly-kctostcroid excretion. It 
is also evident that the four-hour epinephrine test is a useful screening technique for 
detecting both anterior pituitarj' ACTH or adrenal cortical insufficiency (fig. i)- 

In, contrast to the uninhibited stimulation of adrenai cortical hormones 
which follows the repeated administration of ACTH, epinephrine ad- 
ministration has the disadvantage of losing much of its effectiveness as an 
adrenal cortical stimulator, since endogenous ACTH production is inhibited 
by a rising titre of adrenal cortical steroids. This inherent disadvantage will 
be found with any substance wliich stimulates pituitary ACTH production. 

STIMULATION OF THE HYPOTHALAMIC P J TU IT All Y - ADHEN At 
CORTICAL SYSTEM BY STRESS 

Anterior hypothalamic centres have recently been shown to form an essential 
link in the activation of pituitary ACTH secretion following conditioirs of 
stress, as well as epinephrine administration (Hume, i949)- Upon nervous 
stimulation or contact with circulating epinephrine, a humoral substance 
appears to be secreted by ceils of the anterior hypothalamus which stimu- 
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Pjq_ 3,— -Known mechanism of adrena! cortical stimulation. 
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return of symptoms, including stiffness and pain in the joints, a rise in 
sedimentation rate and a loss of the euphoria. 

Milder cases of rheumatoid arthritis show a somewhat more lasting effect 
after ACTH therapy, although the majority of cases returned toward, but 
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did not reach, their pre-treatment status. The reversion to pre-treatment 
status may be minimized, but not eliminated, by withdrawing the adrenal 
cortical stimulation gradually. Thus, following lo mg. of ACTH intra- 
muscularly every six hours, this same dose was given every eight hours for 
a week, then every twelve hours for another week, and then once a day for a 
short period before being discontinued altogether. 

Epinephrine administration . — Because of the limited quantities of synthetic 
compound E and natural ACTH, attempts were made to increase the degree 
of pituitary adrenal stimulation by less specific methods. Since epinephrine 
has been shown to stimulate ACTH production in man, patients with 
rheumatoid arthritis were given a stimulating dose of epinephrine every 
six hours throughout the day and night. This therapy in two patients with 
rheumatoid arthritis resulted in a very slight but definite improvement, 
although again the maximum improvement observed was far less than that 
which occurred with ACTH or which might have been expected with 
100 mg. of synthetic compound E. Definite adrenal cortical activation 
occurred, although apparently not sufficient in terms of its beneficial effect 
on the rheumatoid arthritis state (fig. 6). The use of epinephrine at the 
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One patient was treated for 30 days, two patients were treated for two weeks, and 
7 for forty-eight hours. Within four to twenty-four hours following the initial 
administration of ACTH, clinical improvement was observed, in every way similar 
to that reported by Hench and his group, who used too mg. of sjorthetic compound 
E daily (Hench ct ah, 1949). 

The most characteristic immediate change was loss of stiffness in the 
joints. This was followed by improvement in the patient’s general sense of 
well-being, culminating in a euphoric state. With more prolonged ad- 
ministration, there was increased range of motion in the joints and loss of 
pain. Objective evidence of improvement was found in a progressive fall in 
the blood sedimentation rate, often reaching normal le\'e!s after about one 
w'eek. Evidence for a generally increased adrenal hormone secretion in those 
patients given ACTH ^Yas provided: (t) by a sustained fa!! in the level of 
circulating eosinophils; (2) by a marked rise in 17-ketosteroid excretion; 
and (3) by sodium retention. Illustrative cases are shown in fig. 4 in their 
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Fig. 4.— -Chnnges following fortj-eipht hours ACTH in rheumatoid arthritis, 

reaction to 48 hours of ACTH (95 mg.). It will be noted that the one patient 
who failed to show any improvement on forty-eight hours of ACTH did 
not have an eosinophil fall, although urinary 17-ketosteroids rose. The 
patient who showed only 1+ improvement was the single case of the 
group in which the arthritis was initially mild. A typical case on prolonged 
therapy with ACTH is presented in fig. 5. 

Withdrawal of ACTH therapy after Uvo to fourteen days of treatment 
in 10 patients was followed in twelve to twenty-four hours by a partial 
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return of symptoms, including stiffness and pain in the joints, a rise in 
sedimentation rate and a loss of the euphoria. 

Milder cases of rheumatoid arthritis show a somewhat more lasting effect 
after ACTH therapy, although the majority of cases returned toward, but 
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Fig. 5 . — Treatment with ACTH. 


did not reach, their pre-treatment status. The reversion to pre-treatment 
status may be minimized, but not eliminated, by withdrawing the adrenal 
cortical stimulation gradually. Thus, following 10 mg. of ACTH intra- 
muscularly every six hours, this same dose was given every' eight hours for 
a week, then every twelve hours for another week, and then once a day for a 
short period before being discontinued altogether. 

Epinephrine administration . — Because of the limited quantities of synthetic 
compound E and natural ACTH, attempts were made to increase the degree 
of pituitary adrenal stimulation by less specific methods. Since epinephrine 
has been shown to stimulate ' ACTH production in man, patients with 
rheumatoid arthritis were given a stimulating dose of epinephrine every 
six hours throughout the day and night. This therapy in two patients with 
rheumatoid arthritis resulted in a very slight but definite improvement 
although again the maximum improvement observed was far less than that 
which occurred with ACTH or which might have been expected with 
too mg. of synthetic compound E. Definite adrenal cortical activation 
occurred, although apparently not sufficient in terms of its beneficial effect 
on the rheumatoid arthritis state (fig. 6 ). The use of epinephrine at the 
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termination of a course of ACTH holds promise as a means of increasing 
endogenous ACTH production and of buffering the sudden falling off in 
adrenal cortical activity, which invariably follows the discontinuance of 
ACTH, A number of methods of non-specifically stimulating the pituitary 
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Fig. 6. — The effect of epinephrine on two patients with rheumatoid arthritis. Note the 
ineffectiveness of a 0.2 rag, dose of epinephrine. Slight clinical effect on the disease 
process. 

to increase its ACTH output, and thereby the adrenal cortical secretion, 
are now being studied in patients with rheumatoid arthritis. 

In addition to the studies carried out with ACTH and epinephrine, an 
attempt was made to improve the clinical condition of patients with rheuma- 
toid arthritis by the administration of large quantities of adrenal cortical 
extract. Two ml. of lipo-adrenal cortex (Upjohn) were given intramuscularly, 
every three to four hours, for one to three days, to 5 patients with rheuma- 
toid arthritis. The total daily dose of lipo-adrenal cortex was 12 to 15 ml. 
This corresponds to approximately 60 to 75 ml. of aqueous whole adrenal 
extract. Patients with rheumatoid arthritis given this treatment showed verj' 
slight improvement, but the magnitude of change was in no way comparable 
to that observed following ACTH in our group, or following compound E 
as described by the Mayo Clinic group. This relative ineffectiveness 
appears, in all probability, to be due to the fact that the total amount of 
extract administered contained much less than the equivalent of 100 mg. of 
compound E, or the quantity of compound E or F released by the adrenal 
cortex upon stimulation by 40 mg. of ACTH, which was given in our 
studies. 
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THE EFFECT OF ACTH ADMIXrSTRATIOX OX RHEUMATIC- 

FEVER 


The response to ACTH of patients with acute rheumatic fever is more 
striking than that obtained in patients with rheumatoid arthritis, in whom 
previous joint deformities persist in spite of ACTH-induced improvement. 
Acute rheumatic fever has been treated for periods var}-ing from eight to 
fourteen days, with lo mg. of ACTH given intramuscularly every- six hours. 

An illustrative case of an eleven-year old girl is sbonn in figure 7. This patient 
given ACTH early in her second known rheumatic attack, which was associated 
with subcutaneous nodules, arthritis, pericarditis, and myocarditis, as suggested by 
a protodiastolic gallop and electrocardiographic changes. The patient was taken 
off acett-lsalicylic acid three days before treatment with .ACTH was begun. 
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It will be noted that all of the known adrenal cortical secretions appeared 
to be increased by ACTH, although the relative proportion b)- which the 
individual factors were augmented cannot be ascertained by current 
analytical methods. The contamination of Armour ACTH by posterior 
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pituitary principle and the consequent retention of water leads to a rapid 
weight gain in most subjects being given ACTH. In a patient with incipient 
heart failure such a possibility is very undesirable. However, in the limited 
number of cases treated and with the dose of ACTH employed it was found 
that the improvement in cardiac efficiency, with its beneficial effect on 
renal circulation, led to an increased urinary volume, rather than to water 
retention during a period of one week. The over-all benefits were identical 
with those obtained with compound E acetate (Hench et al., 1949). 


EFFECT OF ACTH ADMINISTRATION ON LUPUS 
ERYTHEMATOSUS DISSEMINATA 


Two patients with acute disseminated lupus erythematosus showed marked 
clinical improvement with rapid disappearance of the typical butterfly 
rash when given 10 mg. of ACTH intramuscularly every six hours. A 
representative case is shown in fig. 8. The low initial eosinophil count in 
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Fig. 8. — Effect of ACTH in a patient with disseminated lupus erythematosus. 


this instance was found also in another case and is a consequence of bone 
marrow hypoplasia with normal adrenal cortical function, rather than a 
sign of greatly increased adrenal cortical activity as in Cushing’s syndrome, 
in which a marked eosinopenia is diagnostic (Thorn and Forsham, 1949)- 
It should be noted that the gamma globulins, normally 12 to 15 per cent, 
of the total protein, did not fall below 20 per cent, during the course of 
ACTH, yet the sedimentation rate was decreased and the patient was 
clinically improved. It is also of interest that the initial striking clinical 
improvement was obtained without any change in the circulating gamma 
globulins. Again, all major adrenal cortical functions appeared activated. 
Forty mg. of ACTH were given daily for thirteen days, followed by 20 mg. 
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daily for four days. Five days after discontinuing ACTH therapy, the charac- 
teristic leucopenia, elevated sedimentation rate and enlarged, tender spleen 
returned. In spite of this, the patient was still feeling well and the rash had 
not reappeared. The treatment had thus led to striking temporary improve- 
ment which left the patient in a better clinical state, but did not lead to a 
cure. The use of such therapy in conjunction with established methods of 
treatment may prove to be of benefit in the future. 

EFFECT OF ACTH ADMINISTRATION ON GOUTY ARTHRITIS 
In Studying the effect of ACTH on patients with gouty arthritis, it was 
found that treatment with the hormone caused a large increase in urinaty 
uric acid excretion with a concomitant fall in serum uric acid levels. The 
clinical improvement' was striking and rapid. This improvement was 
characterized by increased Joint mobility, decreased pain and softening of 
tophi. Whilst the rise in uric acid excretion is no greater than that achieved 
by the administration of 5 gm. of acetylsalicylic acid per day (Talbott, 
1943), the over-all clinical improvement is much more marked with ACTH 
administration. Upon withdrawal of ACTH, a mild gouty attack occurred 
after two days. This phenomenon has been reported by Heilman (1949). 
An illustrative case is shown in fig. 9. _ 
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arthritis may be viewed as related mesenchymal diseases, characterized by a 
non-specific inflammatory reaction, presumably brought on by a peculiar 
susceptibility of the host to certain bacterial or tissue products. Such ' 
disease states are apparently favourably altered by a sudden marked increase 
in the titre of circulating 11,17-oxysteroids or related compounds of adrenal 
origin. With a sudden increase in the level of these steroids, the progress 
of the inflammatort" reaction, vessels, and synovia is temporarily arrested, f 
The majority of patients with these diseases appear to possess norma] 
adrenal cortical reserve function, but normally do not spontaneously in- 
crease the activity of their adrenal cortex so tremendously. Is such an 
activation an essential part of the normal defence mechanism? If so, is it 
absent in those afflicted with mesench3'mal disease? Or is the massive 
activation of adrenal cortical hormone production by ACTH merely a 
therapeutic implement acting pharmacologically and favourably upon the 
patient’s reaction pattern to the disease? Evidence in support of this concept 
is the fact that too mg. of compound E are needed to alter significantly the 
course of rheumatic disease, whereas patients with complete adrenal in- 
sufficiency may be maintained with to to 20 mg. of compound E daily. 
Effective therapy is only attained when the level of hormone is clearly in- 
creased, either from subnormal to above normal, or from normal to above 
normal. 

Obviously, ACTH therapy will only be effective in patients in whom a 
normal adrenal cortical response is obtained. A marked decrease in cir- 
culating eosinophils following ACTH therapy is a valuable indication of a 
increased secretion of 11,17-o.xysteroids; ii,i7-o.\ysteroids appear specific ' 
in their ability to depress circulating eosinophils (Hills et al., 1948) and Ij'se 
lymphoid tissue, and to date are the only type of steroid which has been 
shown to exert a beneficial effect in rheumatic disease (Hench et aJ., 1949)- 
Since they are synthesized from bile acids, the supply of these steroids will 
always be limited; therefore a search for 17-oxy steroids derived from 
cholesterol or plant sterols and their trial in the rheumatic state becomes of 
great practical importance. ACTH, too, is limited by the number of 
pituitary glands available at any one time; thus the search for effective non- 
specific pituitary adrenal stimulants must be continued. 

The mode of action of 11,17-oxysteroids in these diseases is unknown. 
Improvement is observed in most patients within four to five hours. Blood 
sedimentation rate usually falls within forty-eight hours after treatment is 
begun, but the maximal change may not occur for ten to fourteen da3'S. 
The initial changes which occur, such as loss of stiffness and increased 
capacity to move joints without pain, suggest that there has been a decrease 
in some “stiffness factor” and an immediate reduction in the chronic in- 
flammatory reaction. Possible causes of these changes would be the effect 
of the hormone on enzyme systems, antigen-antibody relationships or 
tissue permeability (Opsahl, 1949). The singular specificity of adrenal 
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steroids in their effect on rheumatic diseases is suggested by the prompt 
response to compound E and the ineffectiveness of desoxycorticosterone 
and dehydrocorticosterone acetate. Excessive DCA treatment in patients 
with Addison’s disease is often associated with increased stiffness of the 
joints and/or arthralgia, but clinical rheumatoid arthritis is quite uncommon 
(Thom et al., 1942). It is of interest that Selye has been able to accumulate 
a large amount of experimental evidence suggesting that arthritis may be 
induced in rats by the administration of excessive amounts of desoxycorti- 
costerone (Selye et ai, 1944). 

The improvement in gout brought on by ACTH is apparently not due to 
increased renal uric acid clearance alone, but must also involvejsome direct 
effect on the joint tissue. Even though the effect of salicylates on the uric 
acid excretion is greater, the clinical improvement noted is far less than 
with ACTH. 

The dangers of continued ACTH or compound E acetate treatment are 
principally the undesirable side-effects associated with a long-continued 
high level of adrenal steroids. In the case of long-continued ACTH ad- 
ministration, the possibility of persistent adrenal hyperplasia must be borne 
in mind. A Cushing-like syndrome has been reported during the prolonged 
administration of compound E (Hench et al., 1949). On 40 mg. of ACTH 
per day this danger is reduced, because although full adrenal cortical 
activation is achieved there has been a rapid return of function to normal or 
subnormal levels in all instances studied thus far. On the other hand, the 
pituitary' ACTH mechanism is suppressed by exogenous ACTH whilst the 
full adrenal cortex is stimulated, whereas with compound E both the adrenal 
cortex and the anterior pituitary gland may become atrophic. Thus, with- 
drawal of compound E therapy leads to a more acute, temporary adrenal 
cortical deficiency than does the withdrawal of ACTH therapy. In order to 
minimize this sudden reduction in adrenal cortical activity, it would appear 
desirable to administer ACTH for nventy-four to fortj'-eight hours following 
the withdrawal of compound E therapy. 

The beneficial effect of 11,17-oxj'steroid therapy in the rheumatic diseases 
marks a great advance in therapeutic research. Adrenal cortical hormone 
therapy does not, however, appear to alter the fundamental cause of the 
inflammatory' changes which characterize these diseases. The use of adrenal 
cortical steroids or adrenal cortical stimulants will do much to further 
fundamental research in the field of rheumatic disease. Their exact value as 
therapeutic agents reniains to be worked out. 

SUMMARY 

The major metabolic changes induced in man by adrenal cortical steroids 
have been described. The remarkable obser\’ations of Hench, Kendall et 
al. (1949) on the effect of compound E therapy in patients with rheumatoid 
arthritis have been extended by the use of pituitary adrenocorticotrophic 
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hormone (ACTH). The status of the adrenal cortical function in 2i patients 
with rheumatoid arthritis has been ascertained and found to be essentially 
normal in 18 of the patients. There appears to be a wide variation in the 
state of adrenal cortical function from patient to patient, without apparent 
correlation with the severity or manifestations of the disease. In 9 patients 
with rheumatoid arthritis in whom pituitary adrenocorticotrophic hormone 
w'as capable of stimulating the adrenal cortex to increased activity, there 
w'as striking clinical improvement and a reversal of abnormal laboratoty 
findings. Three patients with rheumatic fever and tw'o patients with 
disseminated lupus erythematosus were similarly improved by ACTH 
therapy, as w'as one case of gout. 

With the present inadequate supply of synthetic compound E acetate and 
pituitary ACTH, non-specific methods for stimulating an intact pituitary- 
adrenal system and naturally occurring adrenal cortical extracts have been 
tried with variable success in the treatment of rheumatic diseases. 

Associated in these studies were Dr. Peter H. Forsham and Dr. S. Richardson 
Hili, Jun., of the Peter Bent Brigham Hospital. Dr. J. Sydney StilJman and Dr. 
Stephen Smith III, of the Robert Breck Brigham Hospital, and Dr. Joseph E. 
Warren of The House of The Good Samaritan; all of the Department of Medicine, 
Harvard Medical School, Boston, Mass. 
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REVISION CORNER 

FLATULENCE AND THE USE OF CAKMINATIVES 

“Brother, we await your belch.” 

Before discussing the carminatives and their use in relieving the sj-mptoms of 
flatulence, it is necessary to review the mechanism involved in the production of 
gas in the stomach and intestines. These are by no means well understood and 
present a problem in research fraught with many practical difficulties. 

It should be noted that the term “wnd” is used somewhat indiscriminately by 
patients to describe a variety of visceral sensations. It is used not only to describe 
belching and the excessive passage of flatus per rectum, but also for sensations of 
intestinal fullness whether due to flatulence or not; occasionally the pain of serious 
organic disease, such as cardiac pain or the pain of gastric or duodenal ulcer, 
masquerades under the guise of “wind”. It is therefore not advisable to accept 
the patient’s complaint of “wind” as necessarily correct, and further questioning 
is often required to discover what really is meant. 

A certain quantity of gas is normally present in the stomach and intestines. The 
gas bubble in the fundus of the stomach is physiological and s>’mptomless. Not 
infrequently at the screening of patients an individual is found in whom a large 
collection of air is constantly found with entire absence of symptoms, and con- 
versely, in patients with complaints of gastric flatulence a comparatively small 
quantity' may be present. Much the same applies to the colon also. There is therefore 
no fixed line at which the amount of gas becomes pathological, and flatulence is 
best defined as the presence of gas in the stomach or intestines, the passage of 
which, either upwards or dorvnwards, causes relief of symptoms. In practice, a 
fairly sharp distinction can be drawn between gastric and intestinal flatulence. 

GASTRIC FLATULENCE 

Apart from cases of pyloric obstruction when gas may be produced by fermentation 
in the stomach, the cause of gastric flatulence is always aerophagy. A small quantity 
of air is normally swallowed with food and drink and is unostentatiously returned 
postprandially. Deglutition is, however, a complicated neuromuscular feat which is 
only mastered after considerable practice. Babies are manifestly poor executants, 
swallowing large quantities of air with their food, and it is a matter of obsen'ation 
that a few adults have never learnt to swallow neatly, and these individuals are liable 
to suffer from gastric flatulence after food which is promptly relieved by eructation. 
A small minority of these individuals have in addition never acquired the facility' of 
eructation, and it is in these patients, swallowing air in large quantities and unable 
to rid themselves of it, that the rare condition described by Hurst in this countrj' 
as “aerogastrie bloquee” occurs, manifested by severe pain, gastric distension and 
sometimes visible peristalsis, and relieved immediately by passage of a stomach 
tube. 

Aerophagy at times other than meal times is a common symptom of many gastro- 
intestinal diseases. Gall-bladder disease is classically associated with “flatulent 
dyspepsia”, but it is less often appreciated as a common symptom of many other 
conditions, for example, gastric and duodenal ulcer, carcinoma of the stomach, 
hiatus hernia, short oesophagus, and carcinoma of the oesophagus. It is, in fact, 
true that any condition giving rise to pain or discomfort in the epigastrium or 
substemal region may be associated with aerophagy. It is for this reason that gastric 
flatulence so often occurs together with anginal pain or the pain of cardiac infarction. 

Finally, aerophagy may be entirely a neurotic symptom. In some of these cases 
the aerophagy begins innocently enough in an attempt to relieve a trivial epigastric 
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hormone (ACTH). The status of the adrenal cortical function in 21 patients 
with rheumatoid arthritis has been ascertained and found to be essentially 
normal in 18 of the patients. There appears to be a wide variation in the 
state of adrenal cortical function from patient to patient, without apparent 
correlation with the severity or manifestations of the disease. In 9 patients 
with rheumatoid arthritis in whom pituitary adrenocorticotrophic hormone 
was capable of stimulating the adrenal cortex to increased activity, there 
was striking clinical improvement and a reversal of abnormal laboratory 
findings. Three patients with rheumatic fever and two patients with 
disseminated lupus erythematosus were similarly improved by ACTH 
therapy, as was one case of gout. 

With the present inadequate supply of synthetic compound E acetate and 
pituitary ACTH, non-specific methods for stimulating an intact pituitary- 
adrenal system and naturally occurring adrenal cortical extracts have been 
tried with variable success in the treatment of rheumatic diseases. 

Associated in these studies were Dr. Peter H. Forsham and Dr. S. Richardson 
Hill, Jun., of the Peter Bent Brigham Hospital. Dr. J. Sydney Stillman and Dr. 
Stephen Smith III, of the Robert Brcck Brigham Hospital, and Dr. Joseph E. 
Warren of The House of The Good Samaritan; all of the Department of Medicine, 
Harvard Medical School, Boston, Mass. 
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hard fasces is certainly a most uncommon cause of flatulence. There is no doubt, 
however, as to its frequent association with a redundant colonic loop, and here 
kinking of the bowel probably plays a part, although not the whole part, since 
deficient absorption from venous congestion is also likely to be present in such cases. 

THE CARMINATIVES 

These drugs belong to the group of volatile oils given for the purpose of aiding the 
expulsion of gas from stomach and intestines. Pharmacologically they act, when 
taken internally, mainly by increasing peristalsis and relaxing sphincter tone. They 
are in fact gastro-intestinal irritants and act violently as such if taken in large doses. 
They are mildly antiseptic, but it is not to be anticipated that this property’ will have 
great effect in reducing intestinal fermentation. These actions are not particularly 
striking, and if these were all it is doubtful if the carminatives would have retained 
their popular reputation throughout the centuries. They do, however, directly 
stimulate the mucosa of the mouth, pharynx and oesophagus, and produce in so 
doing a pleasing sensation of warmth from lips to cardia. This may be described as a 
counter-irritant action, and taken postprandially when discomfort due to gastric 
flatulence is present they are undoubtedly effective in relieving to some extent the 
sensation of fullness. Relaxation of the cardia may also assist in the physiological 
expulsion of excess swallowed air from the stomach. Their efficiency in flatulence 
distal to the pylorus is far more uncertain, but by promoting peristalsis they probably 
do assist to some extent in the expulsion of gas from the colon. 

Somewhat overshadowed by the powerful and specific drugs of the rtventieth 
century the carminatives should nevertheless retain their place in everj’day thera- 
peutics, although reflection on the numerous mechanisms involved in the production 
of intestinal gases will show that their efficiency in its control is limited. 

G. D. Hadley, m.d., f.b.c.p. 


J ACUTE RETENTION 

^ Acute retention of urine is an urgent condition requiring a clear conception of the 
etiological factors invoh-ed and the possibilities and consequences of methods 
adopted for its relief. As a surgical emergency it is only less serious than its counter- 
part, acute intestinal obstruction, on account of the bladder being naturally more 
accommodating and not being exposed to the same risks of inviability'. At the same 
time, owing to the distressing nature of the condition and the subsequent danger of 
waste products accumulating in the body', immediate treatment must be regarded as 
imperative. Unfortunately, the adv’ocacy of various methods for its relief has led 
to some confusion in the minds of those called upon to deal with the condition as an 
emergency. Briefly, such perplexity may be ascribed to the following causes: 
difficulty in distinguishing bertveen acute and chronic retention ; failure to appreciate 
the significance of the underlying causes; a tendency to dogmatism on the part of 
urologists dealing with a particular type of case; and modem developments in the 
field of prostatic surgerj’ which demand special preparation for their success. 

The essential difference bertveen acute and chronic retention depends, as the 
latter adjectii e implies, upon the time taken for occlusion to become absolute, and 
fortunately a corresponding difference in the symptomatology' and clinical signs is 
usually apparent. In acute retention rapid filling of the bladder leads to an urgent 
and painful, although fruitless, desire to micturate, and the distended viscus 
becomes palpable as a tense and tender swelling arising out of the pelvis. These 
findings are distinct from those resulting from the more gradual accumulation of 
residual urine met with in chronic retention, in which overdistension of the bladder 
fails to excite painful sensations, and the viscus, although often larger, feels like a 
relatively inelastic bag filled with water — which indeed it is. Whereas in acute 
retention no urine can be passed, in the chronic condition it is not unusual for small 
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discomfort and persists as a habit long after the original cause lias disappeared, 
Aerophagy as a neurotic symptom is usually frequent, unrelated to meals, and noisy. 
It is sometimes a greater embarrassment to the patient’s family than to himself. 
Indeed, Cohen cites the case of an unbalanced individual with solitary propensities 
who utilized his aerophagy to rid himself of his unwanted friends. Often-, however, 
the patient himself is genuinely distressed and anxious about his symptom, which 
is ascribed by him to fermentation in the stomach. Close observation of these 
patients generally shows that the air never reaches the stomach in any quantity. It 
is noisily sucked or swallowed into the oesophagus and immediately regurgitated. 
Gastric distension is seldom a feature of these cases. 

INTESTINAL FLATULENCE 

Apart from the rare cases of “aerogastrie bloquee” it is unlikely that any considerable 
quantity of air passes through the pylorus. Excess gas in the intestines, apart from 
intestinal obstruction, is for practical purposes nearly always in the colon. It may 
be caused by; (r) excessive production of gas by fermentation; (2) defective 
absorption; (3) increased secretion; (4) defective elimination. 

The conditions for excessive gas production are most favourable in the right half 
of the colon and it is here that most of the gas is produced. The gas has two main 
sources : the bacterial decomposition of cellulose and the fermentation of carbo- 
hydrates. The former probably always takes place to a certain e.xtent; it is increased 
by a high cellulose content of the diet and possibly sometimes by an abnormal bowel 
flora. The latter is abnormal, since at ordinary rates of intestinal transit the amount 
of fermentable carbohydrate reaching the colon is small. It may, however, be 
increased if the carbohydrate content of the diet, particularly the starch content, is 
very high, and it is increased if there is any marked degree of small intestinal hurry. 
It is therefore much more likely to be associated with diarrhcea than with con- 
stipation. Although there is a tendency to-day to regard the existence of carbohydrate 
dyspepsia with suspicion, there is no doubt that the condition e.xists. Prisoners of 
war in Europe during the last war arc familiar tvith the enormous quantities of bowel 
wind generated by a really high potato diet, 

A variable but probably considerable quantity of gas is absorbed from the bowel 
and exhaled front the lungs. The amount is impossible to calculate, but in the 
herbivora it is known to be very large indeed. It is to be expected therefore that 
any condition in which there is venous congestion of the bowel will lead to intestinal 
flatulence. Thus it is often a marked feature of cirrhosis and of congestive cardiac 
failure. Inflammatory conditions of the mucosa may similarly be a cause, e.g. 
ulcerative colitis, and the chronic mild irritation of the colonic mucosa resulting 
from the prolonged use of purgatives. 

Whilst absorption of gas from the bowel has long been known to occur, the 
reverse — secretion of gas into the bowel — is less easy to demonstrate. It is, however, 
now an accepted fact that it can and does take place. It is indeed difficult in any 
other way to account for the sudden large quantities of intestinal gas that appear 
under certain conditions, the most striking examples being in cases of ureteric 
calculus and during the operation of retrograde pyelography. This gas is often 
symptomless; it appears within a matter of minutes and may disappear almost 
equally quickly. It seems likely that its appearance is related to sudden loss of 
intestinal muscular tone of reflex origin. It is noteworthy that the disappearance of 
the gas after injection of pituitrin is not usually manifested by e.vpulsion of large 
quantities per rectum. Most of it is probably reabsorbed, the process being speeded 
by the increased pressure within the lumen of the bowel due to the action of the 

pituitrin. . , „ 

Defective elimination is a less important cause of intestinal flatulence. It may be 
voluntary. Plugging of the lumen of the colon in severe constipation by a mass of 
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indwelling catheter or by repeated catheterization in the home or surgery should be 
condemned, as the risk of infection is high, and the chance of successful operati\-e 
treatment subsequently reduced. There is therefore no question that in cases of 
“acute on chronic” retention early transfer to an institution where adequate 
facilities for investigation and treatment are available is of the utmost importance. 

In the remaining cases in which no previous history of urinary difficulty has 
existed, the practitioner may be more doubtful of the correct course to adopt. It is 
^ difficult, on rectal examination at the time of retention, to form an opinion as to 
the possible obstructing capacity of the prostate, since it is well known that the size 
and consistency of the gland may be affected by congestion and downward displace- 
ment from the weight of a full bladder. Over-allowance for the congestive element 
may render it tempting to rely on simple catheterization in the home with apparently 
satisfactory immediate results. It cannot be emphasized too strongly, how'ever, that 
complete retention is rarely brought about by congestion alone, and that an occult 
obstructive element with more serious potentialities usually exists. If catheterization 
is adopted, a covering course of chemotherapy should be prescribed to minimize 
the risk of infection, and even if apparently normal micturition is restored the case 
should be subjected to full urological review at an early date. In no circumstances 
is it justifiable to proceed with hormonal therapy or other palliative measures until 
complete investigation of the case has been carried out. 

J. D. FeRGUSSON, M.D., F.R.C.S. 


NOTES AND QUERIES 


Cardiac Failure under Chloroform 
Anesthesia 

Query. — I s there any pharmacological basis or 
clinical justification for the use of the nitrites 
-vin primary cardiac failure occurring under 
thioroform antesthesia? 

Reply. — I am not aware of any justification 
for using nitrites in primarj’ cardiac failure 
under chloroform antesthesia. The risk of 
arrhythmias, particularly ventricular fibrillation, 
is generally accepted as the main danger. 
Intravenous quinidine would seem the correct 
treatment and, in fact, in operations on the 
heart at Guy’s Hospital, even when chloroform 
is not being used, quinidine is used prophylac- 
tically before operation in the attempt to 
prevent such arrhythmias. 

Maurice Campbell, o.b.e., d.m., f.r.c.p. 

Bazin's Disease 

Query. — I have a patient with eiythema in- 
duratum (Bazin’s disease). I should be most 
grateful to have adtice; none of my textbooks 
mentions any form of treatment. 

Reply. — Correctly speaking, Bazin’s disease is 
malady of girls and young women in whom 
there is evidence of tuberculosis. In these, the 
treatment is to find the tuberculous focus and 
remove or cure it. In my experience in this 
country, so-called Bazin’s disease is a malady of 
middle-aged women with “piano-stool” legs, a 
sluggish peripheral circulation, and no more 


evidence of tuberculosis than most of us can 
show. For these cases sympathectomy may be 
considered. Other measures may be summarized 
as follows: Reduce the patient’s weight; tell 
her that standing about favours the develop- 
ment of the lesions, and so does coldness of the 
legs. Reasonable exercise, a sensible diet and 
the application of elastic adhesive bandages 
are advisable; so also is the wearing of warm 
stockings. Contrast baths of hot and cold water 
(which may be taken by the use of ttvo buckets 
at home), massage, infra-red irradiation, radiant 
heat, diathermy and galvanic baths all have their 
uses. Rest in bed may be essential in a severe 
case. The ulcers may be dressed with cod-liver 
oil, 10 per cent, in zinc paste, or with non- 
staining iodine ointment, or with a weak mer- 
curial ointment. Sometimes injections of gold or 
neoarsphenamine are beneficial. 

R. M. B. M.ACKeNNA, M.D., F.R.C.P. 

Rapid Loss of Hair in Elderly Patient 

Query. — ^The hair of a patient of seventy-four 
started to fall out a month ago and in brushing 
her hair each morning it comes off in handfuls. 
Naturally she is distressed at the prospect of 
baldness. I cannot account for it, whether it 
may be due to lack of vitamins or be the sequel 
to a severe attack of influenza some six months 
ago. On the whole she enjoys good health for 
her age, except for twinges of arthritis in the 
spine and lower limbs, with occasional 
nocturnal cramp, sometimes severe. 
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amounts to dribble out at inter\'als: a state referred to as "overflow incontinence”. 
It is important to realize, however, that the majority of cases of acute retention are 
determined by sudden congestive changes causing a pre-existing partial obstruction 
to become absolute, and modification of the clinical features may thus prove 
confusing. In such instances when there is a history of previous urinary difficulty 
with inadequate emptying, the supervention of complete obstruetion may be 
referred to as “acute on chronic” retention, and the probability of antecedent 
impairment of renal function and urinary sepsis must constantly be borne in mind. 

ETIOLOGY 

With regard to the etiology, the fundamental mechanism of acute retention is 
represented either by a breakdown of the reciprocal action of the detrusor and 
sphincteric musculature responsible for normal evacuation of the bladder, or by an 
incapacity of the detrusor to force urine through an organic obstruction in the 
lower urinary tract. Whilst the latter is much the commoner, the historj’ and 
circumstances of the case will generally aid in establishing the cause when an 
obstructive lesion is insignificant or lacking. In certain neurological conditions, such 
as anterior poliomyelitis and traumatic lesions of the spinal cord, and also in post- 
operative and hysterical states, acute retention may super\'ene as a result of 
paralysis or incoordination of the affected musculature. In all instances other 
manifestations of the cause are usually obvious. In other cases the sphincter alone 
may be involved, as in reflex spasm due to posterior urethritis or painful conditions 
affecting the perineum and anus, which again can readily be detected. Effective 
treatment of these conditions is better left to be carried out in hospital, if, in fact, 
the patient is not already there, and arrangements should be made for convej'ancc 
as expeditiously as possible. 

In practice, the main difficulty in dealing with acute retention is provided by 
cases with an obstructive lesion in the lower urinary tract. Omitting traumatic 
injuries to the urethra the majority of these give a history of impaired micturition, 
denoting a pre-existing partial obstruction which has become absolute as the 
result of sudden congestive changes. The most frequent cause is undoubtedly 
benign prostatic hypertrophy, although less often the condition may arise from 
fibrous contracture of the bladder neck, prostatic cancer, urethral stricture and 
other lesions. 

Treatment 

In dealing with the common form due to benign prostatic obstruction the following 
observ’ations may be helpful. Prophylaxis is important and patients exhibiting mild 
prostatic symptoms should be enjoined to avoid excesses liable to bring about 
congestion. Social functions, where pleasurable over-indulgence may, through 
modesty or inadvertency, lead to procrastination, should be avoided. “A wedding 
or a festival”, or a motor coach drive is fraught with risk for the elderly prostatic, 
and on cold nights the provision of a bed bottle may do much to mitigate the in- 
convenience of nocturnal frequency with its attendant risk of neglecting the call. 

When, however, retention has occurred, it has to be decided whether the condition 
can safely be relieved by catheter or other method, and if so, whether subsequent 
investigation and treatment will be necessary. In cases with an antecedent historj’ 
pointing to prostatic enlargement there is no doubt that retention is onij’ an incident 
in the course of the disease and if possible the patient should be removed to hospital 
forthwith without preliminary instrumentation. If immediate convej’ance is im- 
possible, emergency catheterization or suprapubic puncture may be performed, 
with scrupulous attention to asepsis. It must be emphasized that rapid decom- 
pression in these circumstances is not entirely without risk, since it may be followed 
by profuse hsmorrhage leading occasionally to intractable clot retention with 
severe impairment of renal function. Any attempt at prolonged drainage through an 
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(Estrogens and Androgens in 
Mammary Cancer 

A REPORT on the results obtained in 105 female 
patients with advanced inoperable mammary 
cancer, to whom endocrine substances were 
administered for one month or longer, is given 
by F. E. Adair et al. (jtournal of the American 
Medical Association, August 13, 1949, 140, 
IJ93). Testosterone propionate was given intra- 
muscularly, three times weekly m dosage of 
too mg., to 70 patients with metastases to bone, 
soft tissue or both. There was objectne im- 
provement in 19 per cent, of 48 patients with 
skeletal metastases, and in 15 per cent, of 54 
patients with extra-skeletal metastases The 
cumulative dosage at the time of improvement 
was 500 to 11,400 mg. of testosterone propion- 
ate The improvement, chief among which was 
the marked relief of pain, lasted for from two to 
eleten months. Symptomatic improvement was 
noted m patients even though the disease w as at 
the same tune progressive To a group of 35 
patients cestrogenic substances (diethylstil- 
boestrol, ethinyl osstradiol and osstrone sulphate) 
were given There was objective improvement in 
23 per cent, of those with extra-skeletal meta- 
stases, but no favourable effects m those with 


jasseous metastases. The cumulative dose of 
\ diethjlstilbosstrol at the time of improvement 
wvas from 210 to 1,470 mg. The improvement 
lasted for from two to seventeen months. Side- 


effects from androgen therapy were increase m 
weight, cedema of the lower extremities, hir- 
sutism and acne. No clinical or laboratory 
evidence was obtained in any case that either the 
primary or metastatic mammary cancer had been 
accelerated by androgen therapy, but accelera- 
tion of growth of mammary cancer was observed 
in one patient treated with oestrogens. A further 
report on the use of hormone therapy in ad- 
vanced cancer is given by F. E. Adair in the 
Proceedings of the Royal Society of Medicine 
(July 1949, 42. 468) in \^h^ch he discusses im- 
provement after cessation of hormone therapy 
In a group of 8 patients who had been treated 
with androgen for from ten to twenty-four 
months, receiving total dosages of 12,000 to 
19,000 mg , a second penod of improvement was 
demonstrated in 6 cases, all of which had been 
off therapy for at least two months. 


X-ray Treatment of Hyferhidrosis 

On the basis of their experience in 122 patients 
J. Borak and his colleagues {Archives of Derma- 
fomgy and Syphilology, June 1949, 59, 644) 
believe that, properly applied, roentgen 


therapy is the best method of treating hy’per- 
hidrosis”. The age of their patients ranged from 
fourteen to forty-one, and 71 per cent, were 
under the age of thirty when first treated. 
Sixty-two per cent, of them were blonds. From 
two to eighteen years have elapsed since the 
completion of treatment in each patient. “All 
patients have shown pronounced improvement 
. . . For a large number . . . the results were so 
satisfactory that no further treatment appeared 
necessary”. In none of the patients was there 
any evidence of injury to the skin as a result of 
the treatment. Excessive dryness of the ir- 
radiated areas was av'oided by discontinuing 
treatment after 75 per cent, improvement was 
obtained. Filtered rays were used, and it is 
stated that no more than two series of treat- 
ments should be given. The absence of X-ray 
injury to the skm is attributed to the use of 
filtration. In the view of the authors, the use of 
unfiUered rays i» the most important cause of 
failure m this form of treatment of hyiier- 
hidrosis. 

Prevention of Gonorrhcea with 
Penicillin Tablets 

A STUDY to test the efficacy of penicillm tablets, 
taken by mouth, for the prevention of gonor- 
rhcea has been carried out by H. Eagle et al. 
{Journal of the American Medical Association, 
July 16, 1949, 140, 940) Military personnel 
were used for the test, being divided into two 
groups, one receiv ing penicillin tablets and the 
other placebo tablets contaming no penicillin 
Penicillin G was used for the study, mitially a 
single 100,000 unit tablet being issued to the 
men on return from shore leave, whether or not 
there had been e.xposure to infection. Later the 
dosage was increased to 250,000 unit tablets. 
With the initial dosage of 100,000 unit tablets 
there were 5 cases of gonorrhcea in 3,218 liberties, 
m 3 of which It was doubtful if the peniciUm tab- 
let had been taken, this group consisted ot 151 
to 213 men WTien the dosage of the tablet was 
increased to 250,000 units, there was onlv one 
case in 87 to 141 men with 569 liberties, and the 
man denied hav ing received a tablet. In a control 
group of 176 to 195 tnen receiving placebo 
tablets there were 43 cases of gonorrhoea m 
3,616 liberties in a twenty-four week penod. An 
estimate of the over-all incidence after with- 
drawal of pemciUm showed 46 cases of gonor- 
rhoea in 4,920 liberties during sucteen weeks 
(total number of men 265-303) Peniciihn was 
then made available to the entire station on a 
voluntary basis, so that it was taken only bv 
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Reply. — There are three main possibilities of a 
sudden hair fall in a patient aged .seventj'- 
four: — 

(a) Symptomatic of debility, intercurrent ill- 
ness, or general disease such as anemia, or as 
a result of fatigue as may occur with long- 
continued nen'ous strain. Six months is per- 
haps a little outside the usual time limit for a 
convalescent alopecia after influenza. The whole 
root of the hair may be seen attached to the 
hair in such alopecia. 

(b) Senile seborrima, due possibly to some 
endocrine alteration in balance or in the oestro- 
gen-androgen ratio, may produce rapid alopecia. 
Seborihceic "dandrulT” should be present with 
general scaling of the ears or scattered areas of 
scaling which may resemble psoriasis behind 
the ears or on the scalp. Such scborrhocic states 
may be influenced by inadequate diet or un- 
balanced diet uith e.xcessive carbohydrate, lack 
of protein and vitamin B comple.v. Injections of 
crude liver, 4 ml. of '’ple,\-an" or “campolon”, 
may be given twice a week. Anxiety which may 
be post or propter hoe will aggravate, and pheno- 
barbitone, J of a grain (16 mg.) t.d.s., usually 
helps the older patient. Thyroid may also be 
tried. 

Locally, use ointment of salicylic acid and 
sulphur N.F., or with tar added f“pragmatar”: 
Menley & James). The latter is tested on a 
small area to exclude sensitivitj'. (Estrogens 
locally, such as diencestrol ointment (B.D.H.), 
can be tried. 

(c) Alopecia areata , — Small round patches 
may be seen among the areas losing hair, and 
the hairs maj' be depigmented and exhibit the 
e.\clamation mark appearance where they brc.ak 
off short. Rapid alopecia may occur. 

General management requires massage of the 
scalp at night, brushing of the hair, and the use 
of a soapless shampoo fortnightly. If ultra- 
violet light is contemplated, exposures must be 
very gently graduated, as the senile skin does 
not tolerate it well. 

Geoffrey Hodgson, m.b.e., d.m. 

Trilene Anesthesia 

Query. — I have used a Cyprane inhaler, and 
find that analgesia can be obtained thereby, but 
not anssthesia. What type of inhaler should be 
used for trilene? 

Reply. — The Cyprane inhaler is designed to 
give analgesia only, but with a susceptible 
patient it is possible under certain conditions to 
produce full anxsthesia. The best apparatus for 
producing analgesia with trilene is the Freed- 
man bottle, and for anxsthesia, Marrett’s 
apparatus is most suitable. It must, however, 
be realized that evidence is accumulating to 


show that trilene is not vrithout danger in in- 
expert hands, and when it is being used for 
anxsthesia, the administrator must be qualified 
to accept full clinical responsibility for the 
patient’s welfare throughout the administration 
of the anxsthctic. 

A. W. Hind, m.r., b.s., d.a. 

Carbon Dioxide in Asthma 

Query. — Is the use of carbon dioxide of any 
value in the treatment of asthma? If it is, I 
should be glad of informaflon concerning the 
amount that should be used and how often it 
can be given. Are there any to.xic effects? 

Reply. — Despite recent reports in the popular 
press, carbon dio.xide has no specific action in 
the treatment of asthma. It is, however, of some 
use in the disease by reason of the fact that it 
enforces deeper and more active respiratory 
movements, thereby encouraging the evacuation 
of sputum from the peripheral bronchioles. 
There is also some evidence that the gas aids 
the liquefaction of sputum and increases the 
absorptive power of the bronchial mucosa. It is 
given in a strength of 5 to to per cent, carbon 
_ dioxide in oxygen, for three to five minutes 
hourly, by means of a B.L.B. mask or by Tudor 
Edwards’ spectacles. There are no toxic effects. 

C. Astley Clarke, m.d., f.r.c.p. 

Refusal of Food in Childhood \ 

Query. — A child, aged three years, has complete 
negativism for food, so much so that he tries to 
run away or cry when asked to take his usual 
feeds. If forced to Lake food, he generally vomits 
it. Frequent variation in food has no effect, and 
the child has total disinclination for food of any 
description. He looks and feels quite healthy, 
and is v ery active. 

Reply, — The refusal of food is evidently not at 
present injuring the child’s health. Removal of 
the parents’ an.xietj’ is important. The child 
should be given food at regular interv-.ds. He 
should have a short period of rest before his 
meal to avoid excitement, and should then be 
left alone for half an hour with his food. If he 
has ever expressed a preference for one type of 
food between meals, this may be introduced 
into his regular meals. It is good policy at first 
to give relatively small portions, for the battle 
is half-won should the child ask for more. The 
parents should be reassured that no harm will 
be done even if he appears to refuse sever.-j" 
meals in all. If emotional tension is removed 
from the home, and if it is quite certain that no 
physical illness is present, the child will start to 
cat with the regime described above. 

A. Spencer Paterson, ri.d., f.r.c.p. 
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into an\ one of the three positions according to 
\shich fluid IS to be injected, being so designed 
that It IS impossible for fluid to flow through 
more than one inlet to the outlet arm at am 
time Adiantages claimed for the connector are 

1) It presides an easib sterilized and operated 
ipparatus for intraienous administration ol 
hree different solutions through one needle, 

2) It IS impossible for either pentothal sodium 
ir curare solutions, when being injected, to 
oaclv-flow into the tubing from the \acoliter 
ttith consequent dilution and dela\ in ad- 
ministration of the solution 



eous administration of pen othal sodium, 
curare and fluids or blood 

Etiology of Erythema Nodosum 
In a clinical and radiological imestigation of 
124 cases of erMhema nodosum* J H IMiddle- 
miss {British Journal of Radiology, JuK 1949, 
22, 375) found that 55 had radiological endencc 
of actne tuberculous disease of the lungs 
ForU-nme of these nere issociated uith 
primart tuberculous infection -Assessing the 
radiological findings m conjunction with the 
Mantoux reactions, 99 cases (77 3 per cent ) 
were regarded as ‘ being probabh of tubercu- 
lous origin** In eight cases there was a history 
of the eruption appearing after the administra 
tion of sulphonamides, three of these had some 
causal relationship to tuberculosis In seieral 
,^cases fresh crops of the eruption were produced 
b\ the administration of sulphonamides In four 
cases hamohtic streptococci were cultured 
from throat swabs, whilst in 15 cases no definite 
etiological factor could be found It is concluded 
that in England the possibilitj of primarj 
Tuberculosis must be considered m all cases of 


ervthema nodosum until some other etiological 
factor is demonstrated or pro\en In all cases, 
tuberculous or non-tuberculous, the eiidence 
points towards the eruption being a non- 
specific allergic phenomenon** 

Tridione in the Treatment of Minor 
Epilepsy 

THb resulte of treatment with tridione (3, 5 5, 
trimetht lo\aIidine-2, 4-dione) in 45 cases, ot 
minor epdepst are recorded b\ G R Daties 
and J D Spillane (Brain, June 1949, 72, 140) 
Man\ of the patients had major epilepst as 
well as minor epilepst The initial dose was 
U'ualb one capsule (o 3 g ) thrice daih , and in 
the majoriti of patients this proted to be the 
optimum dosage The mavimum dose used was 
06 g thrice daih “Patients who showed the 
most satisfacton response to tridione m no 
case required more than o 3 g four times 
daiU”. In mant cases it was possible to reduce 
the maintenance dose to as little as o i g dail\ 
batisfacton results were obtained in 38 patients, 
fi\e patients were improted, and m two the 
drug was ineffectite Both the failures had 
setere major epilepss as well as minor epilepst 
Three “side-effects” hate been reported with 
tridione photophobia, skin eruptions, and 
disturbance of blood cell formation Photo- 
phobia occurred in 1 1 patients (22 per cent ), m 
themajorirt it cleared up spontaneousK without 
cessation of treatment Three patients det eloped 
a set ere skin reaction necessitating cessation ot 
treatment bubsequenth it was found possible 
to re-institute treatment with tridione in all 
three without ant harmful effect Apart from 
transient eosinophilia, no effect was found on 
the white blood cell count in this senes It is 
concluded that tridione is “the most effectue 
substance as tet atailable for the treatment of 
minor epilepst " 

Urtna)% Sugar Ten foi the Blind 
Diabetii 

\ SIMPIE test, which It IS claimed can be 
earned out b\ a blmd patient unaided, is 
described bt E P Cot et (American Journal of 
Clinical Patholog\, Mat 1949, 19, 500) A 
little fresh, actne jeast is placed in a plastic or 
metal tial, which is then filled with urine A 
rubber finger cot is clipped oter the mouth of 
the tial to come in contact with the urine, and 
is secured with a rubber band The specimen is 
allowed to stand at room temperature If sugar 
IS present, fermentation takes place within ten 
to thirts minutes and causes the finger cot to 
bulge With increasing experience the amount of 
sugar can be judged roughh bt the degree ot 
tension and bulging 
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those who had actually been exposed. The in- 
cidence figure was: “i questionable case in 
i,4S4 liberties followed by penicillin prophy- 
laxis”. 

Penicillin in Gonorrhcenl Arthritis 

A REPORT of the results obtained in a series of 
twenty-eight cases of gonorrhoeal arthritis 
treated with penicillin is given by N. Spitzer 
and O. Steinbrocker {American Journal of the 
Medical Sciences, August 1949, 218, 138). The 
dosage of penicillin varied from 0.5 million 
units to 9.3 million units, according to the 
severity of the case, and the duration of treat- 
ment Varied from three to thirty days. In 
twenty-three cases diagnosis was based on 
clinical findings and on the determination of 
definite gonococcal infection in the genito- 
urinary tract; in five cases cultures were ob- 
tained from the joint fluid by aspiration. 
Aspiration ■was' not carried out when the arthritis 
was limited to the small joints of the extremities 
or inaccessible articulations. Cure, i.e. complete 
restoration of the joints, was obtained in 8 cases; 
great improvement in 15, in the form of quick 
subsidence of the fever and disappearance or 
alleviation of the signs of acute joint inflamma- 
tion; failure in 5 cases. It is stressed that 
measures to preserve joint function and to 
overcome impending contractures should be 
instituted early as supplements to penicillin 
therapy. Finally, it is stated: “Penicillin effected 
a bacteriologic cure in every patient, according 
to the clinical course”. 

Ornl Penicillin in the Treatment of 
Pneumonia 

A COMPARISON of the effects in pneumococcal 
pneumonia of intramuscular and oral penicillin 
is reported by W. W. G. Maclachlan and his 
colleagues {Canadian Medical Association 
Journal, August 1949, 61, 134). Orally, peni- 
cillin was given as the calcium salt in t.ablet 
form, each tablet containing 1 00,000 units. One 
tablet was given every hour for six hours and 
then every two hours for eighteen doses: i.e., a 
total dosage of 2,400,000 units. Intramuscularly, 
the total dosage of penicillin was 500,000 units. 
The type of pneumonia treated in this series was 
said to be a particularly severe one: with a high 
incidence of bacteritemia, many chronic alco- 
holics, a poor physical type of patient, and 
about 20 per cent, of the patients over the age of 
sixty. There were no children under the age of 
fifteen years. Of the 75 patients treated with 
intramuscular penicillin, 90.7 per cent, re- 
covered, compared with 91.7 per cent, of the 
74 patients receiving oral penicillin. Even more 
striking is the fact that the recover}' rate among 


the 19 patients with bacteriaimia treated with 
intramuscular penicillin was 84.2 per cent., 
compared with a recovery rate of 89.7 per cent, 
among the 29 bacteria:mia cases treated with 
oral penicillin. Among the 29 patients in whom 
penicillin blood levels were estimated, the 
average blood level one hour after 100,000 units 
by mouth was i .60 units per ml. of serum, whilst , 
two hours after administration it was 1.09 t 
units per ml. 

Fluorine and Dental Caries 

“The result of clinical investigations upon large 
numbers of children at an age when the caries 
incidence rate is high . . . leaves no doubt that 
the topical application of fluorides reduces the 
overall caries incidence . . .” writes G. J. 
Parfitt {British Dental Journal, August s, 1949, 
87, S3). A 2 per cent, sodiupi fluoride solution 
in distilled water is employed. After cleansing 
with a motor driven rubber cup and fine pumice 
paste, the teeth are isolated with cotton-wool 
rolls, one half of the mouth being done at a 
time. The teeth are then dried with compressed 
air, and the fluoride solution applied to the 
surfaces with a cotton swab, first on the labial 
and buccal surfaces, and then on the occlusal 
and lingual surfaces. The solution is allowed 
to dry in air for four minutes. The patient 
should wash the mouth after eaclt of the four 
applications. The treatment is recommended to 
be done twice weekly, with three- or four-da}Vx. 
intervals, up to a minimum of eight treatments.r^ 
It is stated that "although fluorine is a toxic 
substance, its use, in tbe strengths and amounts 
recommended, is without danger to the patient . 
Knutson {U.S. Pub. Hlth. Rep., 1943, S^, 47)i 
upon whose work the above regime is based, 
reported a 40 per cent, reduction in caries in- 
cidence in a group of 289 children between the 
ages of seven and fifteen, treated by the method, 

Four-JVay Connector for Simultaneous 
Intravenous Administration 

A FOUR-WAY connector designed for the simul- 
taneous administration of pentothal sodium, 
curare, and fluids or blood is described by 
R. F. Courtin and J. S. Lundy {Proceedings of 
the Staff Meetings of the Mayo Clinic, August 3, 
1949, 24, 419). The connector has three inlet 
arms, and one outlet arm connected by a short 
piece of rubber tubing to the needle which has 
been inserted in the vein. The three inlet arms 
are connected by rubber tubing to (.a) the pento-"*.; 
thal sodium syringe; (b) to the curare syringe; 
and (c) to a vacoliter containing either fluid or 
blood. If the third arm is not required, a small 
sterile cap is placed over it. A tap is fitted at the 
intersection of the arms, which can be turned 
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valuable addition to the literature of surgical 
infections. It could have been written only by a 
man whose training makes him at home equally 
in- ward and laboratory, and who comes from 
an institution where full records and accurate 
statistics are an essential part of the organiaation. 
Opening with a short chapter on the physio- 
logical principles underlying the reaction of the 
'body to infection, and paying tribute to the 
work of Fleming, Colebrook and Florey, the 
author treats his problem system by sj'stem, in 
each instance. beginning with a brief historical 
note, followed by the pathologj", bacteriology, 
signs, sj^mptoms and treatment of the con- 
dition under discussion, and a series of carefully 
documented case reports. To anyone seeking 
help in a difficult case, these reports will prove 
most helpful, since they cover almost every 
vagaiy of infection, including such universally 
puzzling conditions as subphrenic abscess, 
spinal, epidural, and subdural suppuration, gan- 
grene resulting from occlusit e vascular disease, 
and his own particular contribution — pro- 
gressise postoperative bacterial ssmergistic gan- 
grene. The book is well produced with good 
print on good paper, illustrated by clear 
photographs and self-explanaton’ diagrams. 

B.C.G. Vaccination in Theory and Practice. 

By K. Neville Irvine, d.m., b.ch. 
j O.yford: Blackwell Scientific Publica- 
V tions, 1949. Pp- xiii and 130. Price gr. 6 d. 
Now that the Ministrt- of Health is introducing 
B.C.G. vaccination into this country, prac- 
titioners need a concise review of the subject. 
This book provides such a sur%'ey, with over 
500 references to the literature; theoretical 
aspects, production problems, and the impor- 
tant questions of virulence and safety are gone 
into thoroughly. The evidence is marshalled to 
show that since 1930 no evidence has been put 
fonvard to question the safety of the vaccine. 
Full descriptions of the various techniques of 
vaccination and re-vaccination are included, and 
also a summary and discussion in which the 
reader is given the benefit of eighteen years’ 
impartial obsen-ation by the author. One agrees 
with the foreword by Dr. Birkhaug (New York 
State B.C.G. Laboratoiy) that here is indeed 
a timely and valuable monograph, which should 
be in the hands of all those interested in B.C.G, 

Diseases of the Warm Climates. By Albert 
r Dubois, .m.d., and L. van den Berghe, 
^ M.D., D.Sc. London : William Heinemann 
(Medical Books) Ltd., 1949. Pp. xv and 
445. Figures 99. Price 42s. 

The authors of this neu- n-ork have behind them 
many years of e.vperience in the Belgian Congo 
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and at the Institute of Tropical Medicine at 
Antwerp. They have written a concise and 
up-to-date book which covers the whole field of 
tropical medicine. Two editions have been pub- 
lished — in French and in English. Unfortimately 
the translation into English leaves much to be 
desired and will need careful revision when a 
further edition is prepared. The book is a good 
practical guide to diagnosis and treatment. It is 
attractively arranged and well produced with 
evcellent illustrations. 

NEW EDITIONS 

A Synopsis of Medicine, by Sir Henry Tidy, 
K.8.E., .M.D., F.n.c.r., in its ninth edition (John 
Wright & Sons Ltd., 3or.) has been subjected 
to complete revision for the inclusion of the 
many advances since the appearance of the 
previous edition in 1945. 

-A. WEALTH of new material has been added to 
Diseases of Women, by Ten Teachers, edited by 
Clifford Yffiite, M.D., r.R.c.P., F.it.c.s., r.R.c.o.G., 
Frank Cook, f.r.c.s., f.r.c.o.g., and Sir William 
Gilliatt, K.C.V.O., M.D., M.S., r.R.c.P., F.R.C.S., 
F.R.C.O.G., in its eighth edition (Edward Arnold 
& Co., 25J.), and the chapter on the endocrine 
glands has been entirely rewritten. This work 
is too well known for detailed criticism, but the 
new edition will be found up to date in all 
sections. 

Fractures and Dislocations in General Practice, 
by John Hosford, .m.s., f.r.c.s., revised in its 
second edition by W. D. Coltart, F.R.C.S. (H. K. 
Lewis & Co. Ltd., zir.) has been e.xtensively 
revised to incorporate advances since the 
appearance of the first edition in 1939. The 
main feature of the book, however, has been 
maintained, i.e., a clear and practical exposition 
of the treatment of fractures for the general 
practitioner and the senior student of surger)-. 
The Science and Art of Joint Manipulation. Vol. 
I. The Extremities, by James Mennell, m.d., 
B.c.,inits second edition (J. S:A. Churchill Ltd., 
241.) contains some new or alternative methods 
of manipulation of the shoulder joint and of 
the cuboid, and a number of new illustrations, 
which bring the total up to 299. 

In the preparation of the sixth edition of 
Diseases of the Nervous System, by F. M. R. 
Walshe, n.sc., f.r.s. (E. & S. Livingstone 
Ltd., lys. 6d.) the chapter on neurosyphilis has 
been rewritten and a detailed description of 
penicillin therapy included. The use of this 
drug in the treatment of meningitis, a brief 
mention of streptomycin therapy in tuber- 
culous meningitis, and e.xtensions of the sections 
on intracranial abscess and acute poliomyelitis 
are among the additions to this well-known 
textbook. 
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A Companion in Surgical Studies. By Ian 
Aird, C)i.m., f.r.c.s. Edinburgh ; E. & S. 
Livingstone Ltd., 1949. Pp. viii and 
1060. Price 63^. 

Tm.s is a volume of outstanding merit which 
will serve as a book of reference to all practicing 
surgeons. The modern tendency has been to 
produce books of multiple authorship, each 
meriting on his own subject and seeking the aid 
of numerous illustrations. This book, however, 
is a return to the older- type of textbook, in 
which a single author presents a balanced review 
of the whole subject. The author apologizes for 
this, and yet he has succeeded in producing a 
book which will ha\’e an immediate ’.appeal. 
Each subject is dealt with in its due proportion, 
original articles are referred to, the author offers 
criticism as a result of his own personal ex- 
periences, and has thus succeeded in writing a 
broad review of modern surgery. The illustra- 
tions will not he missed. Anyone seeking in- 
formation on a subject would be well advised in 
the first place to consult this volume and then 
to read the original articles referred to. It 
would be superfluous to attempt to criticize this 
book in detail. It is a masterpiece of clear ex- 
position by an author of remarkable breadth of 
view, to whom congratulations are offered for 
having successfully filled a long-felt want. 

British Surgical Practice. Vol. 4 and 5. 
Edited by Sir Ernest Rock Carling, 
F.R.C.P., F.R.C.S., and J. Paterson Ross, 
M.S., F.R.C.S. London: Butterworth & 
Co. (Publishers) Ltd., 1949. Pp. xxvii 
and 518;’ xxvii and 532. Figures 483 and 
220. Price 605. per volume. 

With each succeeding volume of this 
magnificent work, the excellence of the articles, 
the abundance and fine rendering of the illustra- 
tions, and the superb production, excite in- 
creasing admiration, and the folly of the general 
arrangement becomes more apparent. 

Volumes 4 and 5, like their predecessors, 
contain many helpful contributions from 
physicians and pathologists, of which those on 
“Fibrositis" by Copeman, on the “Reticuloses" 
by Hadfield, on “Hormones” by Bishop, and 
on “Lupus” by Dowling and Macrae, deserve 
special mention. The surgical articles are all 
good: some of them, e.g., those on “Facio- 
maxillary Injuries and Deformities” by Mow- 
lem on “Fistula in Ano” by the St. Mark’s 
surgeons, on “The Hand" by Barron, on 
“Epilepsy” bv Penfield, on “Diaphragmatic 
Hernia” bv Dunhill, and on “Surgical Diseases 
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of the Larynx” by Ormerod, are classics. 

The alphabetical arrangement of an Encyclo- 
paedia is quite unsuited to a work on surgery. 
Which is the important word, the adjective or 
the noun?; in volume 4 we have Focal Epilepsv 
under F, yet Diaphragmatic Hernia under H. 
Cleft Palate is entirely hidden, until the general 
index comes out, under Facio-Maxillarj’ injuries 
and deformities. "Glottis, oedema of" has been 
marooned in Volume 4 away from "Larynx, 
disease of” in Volume s> !>nd Glaucoma is 
separated from most of the other eye diseases 
under E and the diseases of the lens under L. 
The surgeon wishing for information on a 
joint is uncertain whether to consult “Arthritis", 
in Volume i or "Joints, injuries and disease” 
in Volume 5; in the pathology of inflammation 
he has to flit from “abscess” in Volume i to 
“infection" in Volume 5. That the publishers 
have qualms is suggested by the grouping of all 
fractures in one article under F and of most 
kidney lesions under K, but Aird,- writing a 
chapter on “The Intestines” in Volume s that 
is otherwise comprehensive, has his style 
cramped because Edwards has already stolen 
his “Diverticula” in Volume 3. These are 
criticisms of the policy of the publishers, and 
most of them will be met when the comprehen- 
sh c index appears. . y 

Text Book of Surgery. By P. Kiely, m.d.,* 
n.sc., M.cii., F.R.C.S. London: H. K. 
Lewis & Co. Ltd., 1949. Pp- ix and 
1184. Figures 61 1. Price 45^. 

This book, tvhich covers the whole field of 
surgery, is based upon the author’s lecture 
notes and digests of modern standard works. It 
is comprehensive, but suffers from the defects 
of this method of construction. Lecture notes 
and precis lack the colour of the original. Some 
sections, notablj’ those on tumours and frac- 
tures, are excellent; others, such as that on 
gangrene and burns, do not reflect modem 
surgical practice. Professor Kiely, a -general 
surgeon in the full sense of the word, has pro- 
duced a book which, if it does not dwell upon 
the principles of surgery, covers the field and 
should be of great value to senior students and 
those recently qualified. 

Clinical Aspects and Treatment of Surgical - 
Infections. By Frank L. Meleney 
M.D., F.A.c.s. Philadelphia and London' 
VV. B. Saunders Company, 1945. p_’ 
xiii and 840. Figures 287. Price 6or 

Dr. Meleney is to be congratulated on 
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THE GENERAL ADAPTATION SYNDROME 
AND THE DISEASES OF ADAPTATION 

By HANS SELYE, M.D. 

From the Institute of Experimental Medicine and Surgery, University of Montreal, 

Canada. 

Experimental and clinical obsen'ations have shown that in addition to the 
specific adaptive reactions (e.g. serological reactions to specific antigens, 
muscular hypertrophy subsequent to physical \vork, proliferation of the 
epidermis where the skin is exposed to pressure or friction), there are certain 
physiological mechanisms which help to raise resistance to damage as such. 
The endocrine system plays a prominent part in these latter reactions, 
which occur irrespective of the specific nature of the evocative damaging 
agent. 

^ The sum of all those non-specific, systemic reactions of the body which 
ensue upon long-continued exposure to stress has been termed the “general 
adaptation syndrome”. It is characterized by a number of morphological 
and functional changes. Among the most prominent of these are: enlarge- 
ment of the adrenal cortex with increased corticoid-hormone secretion, 
involution of the thymus and of other lymphatic organs, gastro-intestinal 
ulcers, certain metabolic changes and variations in the resistance of the 
organism. 

If an individual is continuously e.xposed to stress, the resulting general 
adaptation syndrome evolves in three distinct stages : — 

(i) The alarm reaction, which is defined as the sum of all non-specific 
systemic phenomena due to sudden exposure to stimuli to which the 
■ organism is quantitatively or qualitatively not adapted. Some of these 
phenomena are only passive and represent signs of damage or “shock”, 
e.g. hypothermia, hypotension, hiemoconcentration, increased capillary 
permeability, hypochlorsmia, depression of the nen'ous system; others are 
manifestations of active defence against shock, e.g. adrenal-cortical enlarge- 
ment, increased cortkotrophin and corticoid production, hyperchlorasmia. 
If the causal stress is of medium intensity, the alarm reaction tends to 
evolve in two distinct phases, the phenomena of shock being followed by 
those of counter-shock. However, in most cases the manifestations of 
shock and defence are intermixed; indeed the sequence of events may even 
be reversed, e.g., m the case of progressively increasing fatal stress. Here 
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PREPARATIONS 

\nacobin i"! a solution m normal s.ilmt of 
cnstalline Mtamin Bjo, an er\ thropoietic prin- 
ciple of lit er Its use is indicated in the treatment 
of pernicious an-emia in patients nho hate 
de\ eloped ht persensitit itt to anahamun or other 
refined liter extracts Issued in ampoules of 
lo mictogrammes m t ml , in boxes of ampoules 
ot t ml (British Drug Houses Ltd , Grahim 
Street, London, N W i ) 


Anai os is a prep nation free from sodium, 
and containing potassium chloride, ammonium 
chloride, potassium formate, calcium formate, 
ind magnesium citrate Its use is indicated in 
the salt-free diet prescribed for htpertension 
and obesitt Issued in sprinkler cartons of 56 g 
and 8 ounces (Antigen Laboratories Ltd , 95 
Great Portland Street, London, W i ) 

Giacuukant Cough Lincils, containing tinc- 
ture of squill, tincture of senega, sxrup of tolu, 
svrup of wild eherrj, gltcerin, menthol, and 
1/16 of a gram (4 mg ) of codeine phosphate in 
each teaspoonful, is stated to be a stimulating 
expectorant and antiseptic with a sedatne 
action and pleasant flax our It is issued in 
bottles of 2J, t and 80 fluid ounces (Allen &, 
Hanburxs Ltd , London, E C 2 ) 

STREPTOMYCIN 

AMlMsriU 01 iiLALlil notice states that as from 
Nox ember i, 19+9, streptomjcin xxill be 
generallx axailable on prescription The toxic 
effects arc 'tressed thex max be reduced bj the 
substitution of dihvdro-strcptomxcin, xxluch, 
hoxxever, m ix manifest them on its oxxn account 
It IS therefore important to emplox adequate 
doses from the beginning of treatment and in 
certain conditions it ma) be preferable to gixe 
larger doses than usual for a period not exceed- 
ing one xxeek, as serious toxic effects do not 
appear to dexelop xxithin that period In an\ 
case if the expected response is not obtained in 
that time, reconsideration of the treatment !■= 
indicated 


ROYAL MEDICAL BENEVOLENT FUND 
Lord Wton-JoHNsoN, President of the Ro>aI 


Benexolent bund, xvrites 

"For the first time m the histor> of the Ro>al Medical 
Benexolent Fund the Chairman s Ueport is hemp sent to 
cxerx member of the profession m England, Scotland 
and Wales The Committee has felt justified m taking 
this step as the 1 und is csscntiaUx the profession s own 
Benexolent Fund and all members ot the profession 
should be informed of the useful and xaluable xxotk 
uhich IS being done to allcxiatc the distress which exists 
xxithm our oxxn ranks I ask all jour readers_ to consider 
the Report as one of 
xxork to be continue 

Fuixd recefx'es'much help from manj, but to those xxho 
subscribers 1 mike this appeal -Please support 
,e”oxxn Benevolent Fund by a subscription large or 
Jmall Help to make the Fund x orthj of our great and 
n?We mofLion by haxmg the pen onal support of cxerx 
medical prictitioner " 


PUBLICATIONS 

Sprcial Bienthms; Exrrcisis fm Children is x 
charmingK produced pamphlet of breathinc 
cxerci-tc-x for children xxhich should induce anx 
child to "haxe a trx” It has been prepared bx 
the Department of Child Health, Gm’s Hos- 
pital, price gd each, 33J for 50, Cios for 100, and^ 
£25 for iDoo copies post free 

Speech Thirnpisls, in its sexenth edition, con 
tains the names of registered speech therapists 
qualified to treat disorders of speech Copies 
can be obtained free on application to the Board 
of Registration ot Medical Auxiliaries, British 
Medical Associ ition House, Taxistock Square, 
London, \V C i 


Phoi maccuttcal Emuhtom mid EmiihiJ\mi’ Agents 
bx L M Spalton,D rbamx, XI I’ S , in addition to 
chapters on the formation, properties, prepan 
tion and practical uses of cmulsifx mg agents and 
emulsions, gixes a classified list of oxer 303 
cmulsifx ing agents (Chemist & Druggist, aS 
Essex Street, Strand, I-ondon, C 2 Price 5O 


Tti.ttit\-(ii;hth Report of the Home jlmbidanee 
Departnu >u of tin foint Committee of the Order 
of St John find the Bi ilish Red Cross Society deals 
xxith the subject of the nmhulnnce serxice under 
the National Health Scrxice Act, 1946 (12 
Grosxenor Crescent, London, S \V 1 ) g 

The Clinicnl PioHcms of Adtmiciin; Ysetrs 'Hus 
beautifullx produced sxmposium includes 
articles bx well-known American phxsicians on 
such subjects as cardioxascular disease, obesitx, 
drugs in geriatrics, chronic disease, and the 
general problems of adxancing jears The 
publication celebrates the opening of the ncx' 
factors and offices of the firm of Smith, Kline 
and r rench Laboratories, .it 1 330 Spring Garden 
Street, Philadelphia, USA, and copies arc 
axailable to practitioners on request 


I’UBLISHERS ANNOUNCEMENT S 
IiiL following pamphlets reprinted from material wliick 
originallx appeared m Thl PR.\catlloxrR are axailshk 
excluMXclj to doctors for distribution to patients — 

NOTES 1 OR THE PAT1EN7 WITH JNDIOE'' 
TION lapp 

DJ4BETFS IROM THE PdlJLNTS POI^^ 
OP VIEU , S pp 

rONPALE^CBNCh Al TER HEAD lEyVRIl S 
(adx ice for the patient s relations) 8 pp 

Price Cd each, or to for 4s 6d andsOfor^Ci is tnt, 
post free 

IDJ ICP IN CASES IN WHICH LMRIIOE 
t iVShS PHN IN THL CHE'>T a pp Priec 
id each, postage extra 


Errntiim — In the article m the September issue c 
Protein Hydtoljsatcs , b> Prolessor John Bentt, 
M D , D Sc . lines 13 and 18 on page 240 sPoui 
read The rate of infusion should not cxce. akJr 
ml per Aour ^ 


The contents i " 
a symposium 
page Ixxx m at 


h xxill contain 
be found on 
section 
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sclerosis, “rheumatic diseases”, may represent by-products of the endocrine 
reactions which are at play in the general adaptation syndrome. These 
maladies are therefore believed to be “diseases of adaptation”, that is, the 
results of excessive or abnormal adaptive reactions to stress (p. 398). 

By “specific resistance” is meant that type of adjustment which increases 
resistance only against the particular type of stress to which the body has 
been exposed; conversely, “non-specific resistance” designates the ability 
of the body to withstand a type of stress qualitatively different from that 
to which it has become adapted. The term “adaptation energy” is used to 
describe the ability of the organism to acquire resistance to stress. By 
definition, any agent capable of producing an alarm reaction is an “alarming 
stimulus”. Agents causing merely local damage, which requires no general 
adaptive adjustment, e.g, amputation of limbs, are relativel)’^ mild alarming 
stimuli, whilst those which evoke intensive adaptive responses, e.g. cold, 
solar or roentgen irradiation, muscular exercise, nen'ous stress, fasting, 
infections, intoxications, produce severe alarm-reaction symptoms. The 
alarm reaction is not necessarily a pathological phenomenon since it can 
be produced by mild exposure to stress, which is unavoidable in the course 
of evetyday life. 

THEORIES CONCERNING THE 
GENERAL ADAPTATION SYNDROME 

The hypothesis of adaptation energ}' is based on the following obsen’ations : 
general resistance rises in the counter-shock phase of the alarm reaction, 
which intimates that the “adaptability” of the organism is “mobilized” in 
some manner. On the other hand, following prolonged exposure to stress, 
that is, during the resistant stage of the general adaptation syndrome, 
when the organism has acquired a high degree of adaptation to the agent 
to which it has been exposed, it becomes especially non-resistant and 
unable to adapt itself to other damaging stimuli. This suggested that the 
body may possess only a limited amount of adaptability or adaptation energy, 
which is consumed while adaptation is acquired to a certain agent, so that 
less of it remains available for resistance against other types of stress. Even' 
continued treatment with the same agent, which originally caused an alarm 
reaction and to which the organism became adapted, eventually becomes 
damaging again (“stage of exhaustion” of the general adaptation syndrome). 
It would be e.xtremely difficult to explain such a loss of acquired adaptation 
without assuming that due to continued “use” all the available adaptation 
energy of the organism had been exhausted. 

To quote but one possible clinical application of this hypothesis, attention 
• may be called to the fact that aviators who have to adapt themselves to work 
under nervous tension at high altitudes often break down following a period 
of apparently complete inurement. This breakdown is characterized, among 
other things, by gastro-intestinal disturbances and other manifestations 
reminiscent of the “stage of exhaustion” of the general adaptation syn- 
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some counter-shock develops first, when the body can still resist, but 
subsequently, shock manifestations become increasingly more prominent 
as the augmenting intensity of the stress makes further resistance impossible. 

(2) The stage of resistance is defined as the sum of all non-specific systemic 
reactions caused by prolonged exposure to stimuli to which the organism 
has acquired adaptation. It is essentially a “protracted counter-shock". 
Resistance is increased to the particular agent to which the body has been 
exposed, and this is usually accompanied by a marked decrease in resistance 
to other types of stress. The impression is gained that during the stage of 
resistance, adaptation to one agent is acquired “at the expense of" resistance 
to other agents. 

(3) The stage of exhaustion represents the sum of all non-specific systemic 
reactions which ultimately develop as the result of prolonged exposure to 
stimuli to which adaptation had been developed, but could no longer be 
maintained. 

The three stages of the general adaptation syndrome are illustrated in 
the graph (fig, 1), based upon measurable variations in resistance to damage. 



Fic. I. — Schematic representation of the changes in specific (full line) and crossed 
(dotted line) resistance during the three stages of the general adaptation 
syndrome. The progress of time is indicated along the abscissa and the degree of 
resistance along the ordinate. Note that specific resistance to the agent with which the 
animal is treated decreases during the shock phase of the alarm reaction and increases 
during the counter-shock phase, reaching its maximum during the stage of resistance; 
in the stage of exhaustion, it falls below normal and finally, death ensues. Crossed 
resistance, to agents other than that with which pre-treatment occurred, falls even 
lower than the specific resistance during the shock phase, rises but slightly during 
the counter-shock phase, and is definitely subnormal in the stage of resistance. This 
indicates that whilst resistance to one agent (specific) is acquired by pre-treatment 
with this same agent, resistance to other stimuli (crossed resistance) falls below the 
normal level (horizontal line) (Selye, 1946). 

It should be borne in mind, however, that many other manifestations of the 
syndrome develop concurrently in the same three-stage pattern. 

Interest in the general adaptation syndrome has recently received a 
further impetus as a result of investigations suggesting that some of the 
most important diseases of clinical medicine, e.g. hypertension, nephro- 
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pectne of the presence or absence of the hypophysis and adrenal cortex. 

It is somewhat more problematic how the corticoids aifect the cardio- 
\ ascular apparatus, the kidney, the joints and the blood pressure. Presum- 
ably, stimulation of On-globuhn production by the liver is part of their 
action on organic metabolism. At the same time the increased gluconeo- 
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genesis provides more readily combustible energy b) raismg the glycogen 
stores and the blood sugar This is certainly also a useful defence reaction 
The effect of mttiei alo-corttcotds upon the kidney (nephrosclerosis) is 
probably dependent upon their action on electrolyte metabolism (sodium 
retention), since withdrawal of sodium inhibits this effect and purified 
gluco-corticoids cause no nephrosclerosis. The nephrosclerotic kidney 
presumably produces an increased amount of renin, due to obstruction of 
blood flow through the glomerular tufts. This remn acts upon the hyper- 
tensmogen (os-globuhn) of the blood, to produce hypertensin, a pressor 
substance. It is possible, however, that other renal pressor substances are 
also involved. They are presumably produced by the spiral segments of 
the proximal convoluted tubules. Treatment with desoxycorticosterone 
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drome. In such cases it has been customary to speak of “exhaustion of the 
nervous energy reserve”. The adaptation energy hypothesis cannot attempt 
to explain the pathogenic mechanisms responsible for the development 
of the adaptation syndrome. It is merely outlined as a working hypothesis 
which may help to visualize the fact that adaptation to a variety of stresses 
occurs in three distinct stages. 

The functional, mainly hormonal, interrelations between the various organs 
affected by the general adaptation syndrome are much better understood 
(see fig. 2). It will be noted that “stress” initiates the entire chain of 
reactions. It appears to act upon the organism through two distinct path- 
ways. The manifestations of damage (clinical "shock”, loss of body weight 
and nitrogen, gastro-intestlnal ulcers, transitory hyperkalaemia and hypo- 
chloraemia) are mediated through unidentified pathways (nervous stimuli(?), 
deficiencies(?), toxic met3bolites(?), but certainly not through the hypophyseo- 
adrena! defence mechanism. They are not manifestations of defence, but 
rather of defencelessness. They are not prevented, but rather aggravated 
by hypophysectomy or adrenalectomy. 

Secondly, again through unidentified pathways and perhaps through the 
above-mentioned blood-borne tissue catabolites, stress sets into action the 
hypophyseo-adrenal defence mechanism. It first acts upon the hypophysis, 
causing it to increase corticotrophin production at the expense of a decreased 
elaboration of gonadotrophins, luteotrophin and growth hormone. This 
leads to an inhibition of somatic growth, involution of the gonads and, if 
the reaction occurs during lactation, to cessation of milk secretion. It is this 
change in the type of pituitary hormones produced which is referred to as 
the “shift in hypophyseal hormone production”. 

The rise in corticotrophin secretion causes enlargement of the adrenal 
cortex with signs of increased corticoid production. These corticoids in 
turn produce changes in organic (gluco-corticoids) and inorganic (mineralo- 
corticoids) metabolism as well as atrophy of the thymus and other lymphatic 
tissues. At present, it is not quite clear whether corticoids destroy the cir- 
culating lymphocytes directly, or whether they influence the lymphocyte 
count merely by diminishing lymphocyte formation in lymphatic organs. 
Perhaps both these mechanisms are operative. It has been suggested, but 
not proven, that globulins, useful in the formation of antibodies, are pro- 
duced during stress, due to the action of corticoids on the thymico-lymphatic 
apparatus, inasmuch as these globulins come from the bodies of 
disintegrating lymphocytes. 

That stress actually affects the adrenal cortex through the hypophysis 
has been proven in experiments on hypophysectomized animals, in which 
stress has no effect either upon the adrenal cortex or upon any other organ 
indicated on graph (fig. 2), below the level of the hypophysis; corres- 
pondingly, adrenalectomy prevents the effect of either stress or hypophyseal 
extracts upon the organs shown below the level of the adrenal; adminis- 
tration of corticoids can affect these terminal target organs directly, irres- 
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genesis provides more readily combustible energj' by raising the glycogen 
stores and the blood sugar. This is certainly also a useful defence reaction. 

The effect of mineralo-corticoids upon the kidney (nephrosclerosis) is 
probably dependent upon their action on electrolyte metabolism (sodium 
retention), since withdrawal of sodium inhibits this effect and purified 
gluco-corticoids cause no nephrosclerosis. The nephrosclerotic kidney 
presumably produces an increased amount of renin, due to obstruction of 
blood flow through the glomerular tufts. This renin acts upon the hyper- 
tensinogen (co-globulin) of the blood, to produce hypertensin, a pressor 
substance. It is possible, however, that other renal pressor substances are 
also involved. They are presumably produced by the spiral segments of 
the proximal convoluted tubules. Treatment with desoxycorticosterone 
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causes hypertrophy of the cells in these segments and hypertension, long 
before there is any nephrosclerosis. Later, however, when the sclerosis of 
the renal vessels becomes manifest, there arises a vicious circle inasmuch 
. as nephrosclerosis aggravates hypertension and hypertension increases 
nephrosclerosis. 

Recent observ'ations suggest that the tubular damage caused by mineralo- 
corticoids can interfere with the normal inactivation of renal pressor sub- 
stances. Furthermore, the regulation of the blood volume by the kidney 
can be deranged by overdosage with these corticoids, especially if the 
sodium intake is high. Which of these factors plays the major part in the 
causation of hypertensive diseases appears to depend largely upon ex- 
perimental conditions. 

Presumably, the increased blood pressure (perhaps in conjunction with 
direct toxic actions of sodium and/or renal pressor substances) causes 
changes in the heart (infarcts, Aschoff(?) nodules) and the blood vessels 
(periarteritis nodosa) (fig. 3). 

We have no explanation for the production oi joint lesions (polyarthritis) 
which is occasionally seen under the influence of mineralo-corticoids or 
impure pituitary extracts. It is probable, however, that the beneficial 
effect of gluco-corticoids and corticotrophin upon rheumatoid arthritis is 
somehow related to this arthrotropic action of corticoids. 

CLINICAL IMPLICATIONS OF THE 
GENERAL ADAPTATION SYNDROME 

Adaptation to our surroundings is one of the most important physiological 
reactions in life; one might perhaps even go so far as to say that the capacity 
of adjustment to external stimuli is the most characteristic feature of living 
matter. It is not unexpected therefore that some of the most common 
diseases of man appear to be diseases of the adaptive mechanism. There is 
increasingly more evidence to show that the diseases of adaptation play the 
same important role in pathoiogj' as the general adaptation syndrome in 
physiology. The maladies which should be considered as possibly belonging 
to the group of the “diseases of adaptation” are the following: — 

Plyperteusion and “hyperteiisive diseases”. — Since under certain conditions 
hypertension can be produced experimentally in animals by continued 
exposure to stress, it is reasonable to assume that spontaneous hypertensive 
disease in man may also occur as a result of chronic exposure to non- 
.specific damaging agents. In such cases it is likely that stress causes an 
increased corticotrophin production by the anterior lobe, and this in turn 
stimulates the corticoid hormone production of the adrenals; the resulting 
hypertension and nephrosclerosis could then be due to an endogenous 
intoxication with the organism’s own corticoids. Not every kind of damage 
is equally prone to raise the blood pressure through this mechanism. Various 
types of stress lead to different degrees of corticoid hormone over-produc- 
tion and perhaps some stimulate gluco-corticoid rather than mineralo- 
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corticoid secretion; only the latter c«ausing nephrosclerosis with hyper- 
tension. Furthermore, hypertension would not result if the metabolic 
changes caused by the stress created unfavourable conditions for the 
development of corticoid intoxication. The observation that diets poor in 


Fig. 3. — The endocrine kidney. A. Macroscopic view of heart, aorta, kidney and 
adrenals of a rat. The aorta was partially ligated between origin of 2 renal arteries (lower 
arrow), and lyophilized anterior pituitary (L.AP) treatment was given during 14 days. 
Note enlargement of heart, adrenals and right kidney. Heart contained macroscopically 
visible Aschoff (?) nodules, kidney surface is ir- 


regular (beginning nephrosclerosis), adrenals are 
dark (hypenemia and discharge of lipid granules) 
and there are several periarteritic nodules on 
superior mesenteric artery (upper arrow). Aorta 
is thickened but only in section above partial 
ligature. Left kidney, the arterj' of which origin- 
ates below ligature, is subnormal in size but 
entirely free of nephrosclerotic nodules. B. Cross- 
section through left kidney of rat shown in A. 
Note great decrease in kidney size, mainly due to 
involution of medulla. Cortex is almost as wide 
as in normal kidney; small decrease in width of 
the renal corte.x is readily accounted for by dis- 
appearance of nephronic lumina and partial col- 
lapse of glomeruli. Renal pattern is very regular, 
showing no trace of nephrosclerosis. C. Cross- 
section through right kidney of rat shown in A. 
Note irregularity of pattern, due to patchy 
nephrosclerosis. (Same magnification as fig. B.) 
(Selye and Stone, 1946.) 




sodium and protein or the production of acidosis (through the administra- 
tion of NH4CI or other acidifying salts) counteract the toxicity of corti- 
cotrophins, clearly indicates that the damaging action of the latter is 
conditional upon the state of metabolism as a whole. 

Periarteritis nodosa.—ln animals chronically treated with desoxycorti- 









GENERAL ADAPTATION SYNDROME 


401 



Fig. 5. — The endocrine kidney. A. High magnification of an area from left “endocrine 
kidney” of an LAP -treated rat whose aorta was partially ligated betiveen the two 
renal arteries. Note solid epithelial parenchjina, although no secretion of urine occurs 
and tubular lumina are absent, epithelial cells are well preser\-ed and show no sign 
of degeneration or necrosis. B. Another field of same kidney under oil immersion. 
Note that tubular lumina are filled with proliferating epithelial cells. A mitotic figure 
(arrow) is seen in a convoluted tubule. Note also sjuicytial formation near upper and 
lower right-hand comer and rather pobmorph appearance of nuclei. C. Another 
area of the kidney shorni in A. Pobmorph appearance of nuclei and a large mitotic 
figure in centre of field (arrow) are clearly visible. Marty mitotic divisions in these 
kidneys clearly indicate that renotrophic stimulation is possible even in small “endo- 
crine kidney”. D. Section through a myocardial nodule of another rat treated with 
LAP. Note proliferation of capillary endothelium which tends to fuse and thus form 
polynuclear giant cells similar to those seen in acute rheumatic fever; myocardial fibres 
have been completely replaced by granulomatous tissue. (Seiye and Stone, 1946.) 
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repeated here. It is evident that under the influence of the vascular lesions 
produced by corticoids, the lumina of the renal arterioles are greatly 
reduced; this decreases the blood pressure in the kidney, a change known 
to cause an increased production of pressor substance (probably renin). 
"Thus a vicious circle results: the more the blood pressure rises, the more 
the lumina of the renal arterioles shrink due to the blood-vessel-damaging 
effect of high blood pressure; correspondingly, the kidney continues to 
increase its pressor-hormone production. 

In this connexion it is noteworthy that constriction of the renal artery, 
by means of an intervention which permits a decrease in the intra-glomerular 
pressure to the level of the protein-osmotic pressure of the blood, abolishes 



Fio 6 — Periarteritis nodosa caused by the "endocrine kidney". A. A loop of smiil 
intestine m a normal control rat (body weight 120 g ) showing the normal aspect of 
the mesenteric \essels B. Pronounced thickening of all mesenteric \essels which 
showed the histological characteristics of periarteritis nodosa In this rat (body weight 
12s g ) a partially constricting ligature had been placed, 38 days previously, on the 
aorta between the origins of the two renal arteries It caused complete endocrine 
transformation of the left kidney, accompanied bj marked hypertensive disease 


urine secretion by eliminating the filtration pressure; consequently the 
entire kidney is transformed into purely endocrine tissue. Thus, we obtain 
an exclusively “endocrine kidney” which does not participate m urine 
formation (fig 4, s). This morphological transformation of one kidney is 
accompanied by the most acute and malignant type of nephrosclerosis m 
the contralateral kidney and by severe, usually fatal, hypertension Sig- 
nificantly, no nephrosclerosis occurs m the kidney m which the blood 
pressure has been decreased, this suggests that nephrosclerosis is largely 
dependent upon the increase in blood pressure and is not solely caused by 
humoral factors. Since both the endocrine and the other kidney of such 
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test animals are perfused with the same blood, the nephrosclerosis, were 
it due to purelj" chemical stimuli, should be equal on both sides. It is prob- 
able that, both in spontaneous and in experimental nephrosclerosis, hyalin- 
ization of certain glomeruli transforms individual nephrons into “endocrine 
nephrons”, since such hyalinization has approximately the same effect upon 
the individual nephron as the operation for the production of the “endocrine 
kidney” has upon the entire organ. However, mineralo-corticoids un- 
doubtedly also possess a direct stimulating action upon the cells of the 
spiral segments. During desoxjxorticosterone treatment, for instance, 
these parts of the tubules enlarge as soon as the blood pressure rises; long 
before there is any trace of an organic vessel lesion. 

Nephritis . — ^In very acute covtkoid or corticotrophin intoxication, actual 
inflammatory lesions have been seen in the kidney; the possibility must be 
considered that nephritis may be an especially acute type of the same change 
which causes nephrosclerosis. The frequent occurrence of nephritis during 
the recovery period from acute infectious diseases, e.g. scarlet fever, diph- 
theria, raises the possibility that the disease may be due to excessive corticoid 
production at a time when the defence mechanism against the infection 
has fully developed. 

Rheumatic diseases . — Granulomatous nodules (similar to Aschoff nodules), 
endocardial vegetations, pericardial transudates, and sometimes even acute 
joint lesions tend to occur in animals receiving e.xcessive amounts of 
mineralo-corticoids. This suggested that the so-called cryptogenic rheumatic 
diseases may likewise represent diseases of adaptation due to endogenous 
corticoid intoxication. It is known that fatigue, chills, traumatic injuries, 
or mental upset, may cause the relapse of a patient with rheumatic fever 
from a quiescent into an acute febrile state. Here again, the main problem 
is to find a common pathway tvhich could explain the similarity of the 
lesions produced by such a variety of agents. Acceptance of the hypophyseo- 
adrenal theory does not necessitate abandonment of other interpretations. 
It merely implies that such agents as cold, micro-organisms, or serologic 
disturbances, can so influence the hypophyseo-adrenal defence mechanism 
that an excessive amount of mineralo-corticoid hormone is elaborated 
whenever an individual is exposed to them; the rheumatic attack would 
then result from such a derailed defence mechanism. 

CONCLUSIONS 

Much further work is required to elucidate the complexities of the diseases 
of adaptation. In the foregoing paragraphs I have only attempted to give 
a general outline of this problem, since it is potentially of great importance, 
not only for endocrinolog}', but for medicine as a whole. If the concept of 
the “diseases of adaptation” should prove to be correct, it must be concluded 
that endocrine derangements play a decisive part in the major, fatal 
syndromes of internal medicine. 
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At first, it is difficult to understand why a single mechanism, namely, 
increased corticoid hormone production, should lead to such a variety of 
apparently unrelated diseases. Hereditary predisposition, a locus minorh 
resistantice in one or the other target organ, or the diet, are all likely to 
influence the response of the various organ systems in any particular in- 
dividual. Even in experimental animals treated with pure desoxycortico- 
sterone, renal lesions will be prominent in one case, heart lesions in another, 
and so on. At the time when the etiology of tuberculosis was not known, 
it appeared very improbable that a single micro-organism could produce so 
seemingly diverse diseases as Pott’s disease of the bones, tuberculosis of the 
lungs, and lupus of the skin. Yet, it is now a generally accepted fact that all 
these maladies are due to the tubercle bacillus. 

It may be argued further, that nature is not likely to provide a defensive 
mechanism which eventually defeats its own purpose. Yet, serum sickness 
and anaphylactic reactions are excellent examples of essentially useful 
defensive phenomena which can “de-rail” and then cause death. Even in 
endocrinology similar instances can be mentioned. Renal rickets is a bone 
lesion caused by excess parathyroid hormone secretion in children with 
severe renal disease. In these, the insufficiency of the kidney causes hyper- 
phosphatasmia and other metabolic disturbances, which are combated by 
a compensatory increase in parathyroid hormone secretion to maintain life. 
However, the secondary consequences of this defensive hyperparathy- 
roidism are detrimental, since they produce bone resorption and skeletal 
deformity. 

The most important objection to our concept appears to be that continued 
exposure to stress (chronic infections, endogenous intoxications), does not 
regularly produce “diseases of adaptation”. However, as already stated, 
the latter diseases are not part of the general adaptation syndrome to stress, 
but represent derailments of the latter during the phase of resistance. 
Apparently, under normal conditions, increased corticotrophin production 
is accompanied by such metabolic changes as prevent the toxicity of 
the hormone, just as low-protein, low-sodium diets or acidifying salts 
prevent them. The diseases of adaptation can therefore only ensue if meta- 
bolic conditions are favourable for the manifestation of hypercorticoidism. 

The recent reports of Hench and his colleagues (1949) from the Mayo 
Clinic, indicating that rheumatoid lesions and perhaps even rheumatic fever 
show a truly dramatic improvement upon treatment with cortisone or 
ACTH, are of paramount importance. The almost simultaneous report of 
Perera and Pines (1949) that the hypertension which can be elicited with 
desoxycorticosterone in man is abolished by an adrenal extract containing 
gluco-corticoids, is probably of equal importance. These findings appear 
to support the seemingly far-fetched view that the adrenal corte.x pla3rs a 
part in the pathogenesis of the above-mentioned diseases; at the same time 
they give us hope that a better understanding of the general adaptation 
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syndrome maj' furnish us with a useful new approach to the therapy of 
various diseases. 

The following preliminar)' classification may help to survey the possible 
clinical implications of the general adaptation syndrome theory: — 

Diseases of Adaptation due to Endocrine Disturbances 
( i) Hyperfunctional: 

(a) Primary diseases of endocrines which participate in the general adaptation 
syndrome 

(1) Cushing’s disease (pituitary hyperfunction). 

(2) Adrenal tumours with “Cushing’s syndrome” (adrenal-cortical 

hyperfimction). 

(3) ChromafBnomas (adrenal-medullary hyperfunction). 

(4) Coarctation of the renal artery and other primary diseases of the 

kidney conducive to hipertension (renal hyperfunction [hor- 
monal]). 

(i) Secondary diseases due to excessive (or abnormal) response of endocrines to 
stress 

(1) Some types of hypertension. 

(2) Periarteritis nodosa (also arteriosclerosis and other vascular 

lesions?). 

(3) Nephrosclerosis. 

(4) Some types of nephritis (?). 

(s) Rheumatic diseases (?). 

(6) Waterhouse-Friedrichsen syndrome. 

(7) Eclampsia (?). 

(8) Accidental thymus-involution. 

(9) Some types of appendicitis (?). 

(10) Some t^es of tonsillitis (?). 

(ti) Gouty arthritis (?). 

(12) Some types of diabetes. 

(2) Hypofunctional ; 

(a) Primary diseases of endocrines which participate in the general adaptation 

syndrome 

(1) Simmonds’s disease (pituitary hypofunction). 

(2) Addison’s disease (“status thjTnico-lymphaticus” (?) ; adrenal- 

cortical hypofunction). 

(b) Secondary diseases due to insufficient response of endocrines to stress 

(1) Secondary shock (relative hypocorticoidism (?) ). 

(2) Acute gastro-intestinal erosions ("Curling’s ulcer”). 
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That the occurrence of simple goitre may be an endemic phenomenon has 
been recognized at least since the time of Pliny, who correlated its existence 
with abnormalities of the water supply. The recognition of thyrotoxicosis 
was not achieved until its description by Parry in 1825. Before considering 
the question of the etiolog)' of thyrotoxicosis, some consideration must first 
be given to that of simple goitre. There is extensive and detailed documenta- 
tion of factors associated with its development, and perhaps the most im- 
pressive of these is its geographical distribution. Whilst in general the 
occurrence of the enlarged thyroid is widespread in mountainous districts 
removed from the sea, it also occurs in lower lying districts, around the 
Great Lakes of N. America, for example, and in island communities such as 
New Zealand and Great Britain. In these locations and in Switzerland 
reliable data are available correlating the goitre incidence with lack of 
iodine in water and soil, and it is undisputed that such deficiency is one of 
the primary causes of the condition {M.R.C. Memorandum, 1948). 

Recently, additional observations have revealed that there exist naturally 
occurring “goitrogens”, containing antithyroid substances, and of these the 
cabbage and members of the brassica family are of greatest importance. 
Rape seed and soya bean have also been incriminated. Thus the appearance 
of "outbreaks” of goitre in Belgium during the recent war has been linked 
with increased consumption of brassica vegetables (Bastenie, 1947), and this 
may be true in other areas where it is difficult to demonstrate a clear-cut 
iodine deficiency. 

The natural behaviour of simple goitre has been the subject of study in 
both humans and dogs (Marine, 1924). Epithelial hyperplasia in either 
normal glands or in colloid goitres readily occurs when iodine intake is very 
restricted, and is reversed by its administration. The subsidence of such 
hyperplasia in a previously normal gland when small amounts of iodine 
become available may be accompanied by the formation of colloid vesicles. 
In this way a colloid goitre results which itself may undergo cycles of 
hyperplasia and involution. What relation may thyrotoxicosis bear to such a 
cycle of events? This condition is characteristically accompanied by hyper- 
plastic epithelium functioning at a greater rate than normal. This hyper- 
plasia may be generalized in the gland, in which case there is a clinical 
uniform soft enlargement of the gland, or it may be part of a "nodular” 
thyroid. The formation of nodules in endemic goitres is a feature of human 
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thyroids and not of those in animals, and it tends to increase with advancing 
age. Some nodules are “adenomatous” in nature, consisting of potentially 
functional epithelium, and show gradations from so-called “fetal 
adenoma” to differentiated hyperplastic tissue. 

This nodular thyroid is found often with the type of thyrotoxicosis 
associated with the name of Plummer, and later Imown as “secondary 
thyrotoxicosis”. It was differentiated from Graves’s disease on account of its 
somewhat different symptomatology, which is too well known to need 
description. By the use of the radio-autographic technique using radioactive 
it can be shown that such toxic nodular goitres have increased function 
in the “adenomatous” nodule or in the intervening hyperplastic tissue. If the 
sum of the activities of these two sources becomes too great, toxicity 
results. There is much evidence, especially in the older literature, to show 
that the administration of excessive iodine may cause exacerbation of 
Graves’s disease and, still more important, induce thyrotoxicosis in patients 
with simple goitre. This type of toxicity is referred to on the Continent as 
lod-Basedow, to distinguish it from spontaneous Basedow’s disease (thyro- 
toxicosis). If this condition is a reality it can be regarded as one possible 
mechanism in the link between simple goitre and thyrotoxicosis. 

OCCURRENCE OF THYROTOXICOSIS 

Eiidemicity . — Thyrotoxicosis is a condition which is worldwide in dis- 
tribution, but apparently follows no very close geographical correlation with 
the occurrence of simple goitre. However, from a study of the thyrotoxicosis 
death rate in England, the distribution largely overlaps that of endemic goitre 
in schoolchildren, being ma.ximai in the western parts of the countr)’’ and in 
Wales (Campbell, 1924). The reason for this endemicity is not clear, but 
consumption of goitrogenic substances may play some part. On the other 
hand, in N. America the severity of thyrotoxicosis appears to be no greater 
in an endemic goitrous area (Chicago) than in a non-endemic area 
(Massachusetts) (Means, 1948). Nevertheless, the view is often held that a 
nodular goitre is very likely to become toxic sooner or later. Thyrotoxicosis 
occurs throughout the life span of the human but is most frequent during 
the second to fourth decades, and the incidence in the female sex is par- 
ticularly high. The time of appearance of simple goitre is also of 
considerable importance. 

Mmstruation and pregnancy . — In severe endemic areas all members of the 
population are likely to be affected, but in less severe areas the goitre in- 
cidence becomes greatest in females, particularly at and after pubertJ^ In 
this connexion the widespread occurrence of puberty goitre in girls in 
non-endemic areas is worthy of note, and is often considered to be almost 
physiological. It is possible to detect rhythmic thyroidal enlargement in 
women in connexion with the menses. Pregnancy too, has been associated 
with increase in size of simple goitres in endemic areas, and the offspring 
of these mothers have a greater chance of developing goitres than had their 
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parents. The relationship of pregnancy to thyrotoxicosis has been carefully 
studied (Gardiner-Hill, 1929). Nearly half the cases of thyrotoxicosis in 
women during the child-bearing period developed during or immediately 
after pregnancy, indicating an increased susceptibility at this time. 

The part played by heredity in thyrotoxicosis is more difficult, to assess. 
It occurs in identical twins and the incidence suggests that it is transmitted 
by a recessive factor concerned with a predisposition to a thyrotoxic 
diathesis. Certain cases are undoubtedly associated with a family historj’ of 
the condition, but it is likely that the genes concerned have a low incidence 
of expression. In the case of endemic goitre there is no doubt that the 
severity of the condition increases in successiv'e generations and inter- 
marriage is, of course, often frequent in endemic localities. On removal of a 
goitrous family from an endemic area the goitrous tendency rapidly dis- 
appears in the course of one or two generations. 

The existence of certain extrinsic precipitating factors concerned with the 
onset of thyrotoxicosis is widely claimed. The chief among these are 
anxiety, worry, mental shock and infections. During the recent war the 
number of cases in which the onset of the condition dated from a “bomb 
incident” appeared to be noticeable, and frequently the patients became 
bereaved on these occasions. Nevertheless, it is difficult to determine if in 
fact there was an etiological relationship between the two events, especially 
during periods when the bombing incidence was widespread. It has been 
observed that thyrotoxicosis was almost unknown in the British Army during 
the two wars or in the United States Army during the recent war [Lancet, 
1947; Means, 1948). The incidence in the civilian population remained 
high. Apparently local causes of unknown type may suddenly operate in 
the precipitation of a toxic state. Meulengracht (1945) described a sudden 
marked increase of incidence in Copenhagen during the German occupation, 
and Plummer (1928) reported a similar outbreak of thyrotoxicosis in the 
mid-western parts of the United States in the middle and late 1920’s. 

Stress has hitherto been placed on the importance of infections in the 
genets of a toxic state, and the most important are said to be tonsillitis and 
influenza (Gardiner-Hill, 1929). However, it must be pointed out that 
thyrotoxicosis is only one of many conditions which has been related to 
focal sepsis, and that, after search, sepsis in the hospital patient is by no 
means an infrequent finding. 

FUNCTIONAL ALTERATIONS IN THE THYROID GLAND 
The relation to the anterior pituitary. — The thyroid gland is subject to 
stimulation by the thyrotrophic hormone of the anterior pituitary (TSH), 
which produces in a resting gland increase of the height of the epithelial cells 
lining the acini. This hypertrophy is shortly followed by hyperplasia and 
increase in the weight of the gland, if the amount of TSH is sufficient. 
Meanwhile there is stimulation of release of thyroid hormone, which is 
believed to be achieved by proteolytic degradation of the colloidal thyro- 
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globulin, with the transfer of its products through the cells to the circulation. 
Subsequently there is increased production of thyroxine with increased 
uptake by the gland of inorganic iodine. These findings have been facilitated 
by the use of tracer amounts of 

The problem of the fate of pituitary trophic hormones after stimulation 
of the target gland is of great importance, and in the case of TSH has been 
the subject of fruitful study. Incubation of thyroid tissue with TSH leads 
to the disappearance of the activity of the TSH, and this can be reactivated 
by reducing agents (Rawson, 1948a). Most important is the finding that 
tissue from thyrotoxic glands has the capacity of inactivating larger amounts 
of TSH. The action of TSH on the thyroid epithelium appears to be 
inhibited by inorganic iodine, which suppresses the secretion of thyroxine. 
TSH also has the property of eliciting the formation of an antithyrotrophin 
in the blood of animals injected with the hormone, but the inhibitory effect 
of the anti-TSH may be overcome by the injection of doses of TSH of 
increased amount (Loeser, 1937). TSH is protein in nature, and the question 
whether the antithyrotrophic response is to the injected protein or is a true 
“anti-hormone” remains unsettled. Endogenous secretion of TSH is 
suppressed by thyroxine, so that the output of TSH is partly regulated by the 
amount of circulating thyroxine. Its secretion is also controlled by stimuli 
from the hypothalamic region to the anterior pituitary. It is possible that 
such stimulation may be effected in part by a hormonal mechanism, by way 
of the portal system of vessels from the neighbourhood of the tuber cinereum 
to the anterior pituitary described by Harris (1948). Hence there exists a 
possible pathway for the transmission of stimuli causing mental trauma or 
anxiety to the anterior pituitary'. It is believed that the nen^e supply to the 
thyroid itself is concerned only with vascular inner%'ation, but this in itself 
may be of importance in so far as increased blood supply to the gland may be 
induced by such a mechanism. 

Some insight into the role of TSH in the induction of thyrotoxicosis has 
been sought from reference to the occurrence and behaviour of exophthalmos 
and ophthalmoplegia. It is well known that exophthalmos can be produced 
in animals by the injection of TSH, either in the presence or absence of the 
thyroid gland. There is, however, controversy concerning the nature of this 
exophthalmos. Analysis (Rundle and Pochin, 1944; Pochin, 1945) suggests 
that in Graves’s disease the orbital contents undergo fatty infiltration, 
whereas experimental exophthalmos is mainly due to oedema of the orbital 
tissues. This difference may be more quantitative than fundamental in 
nature, and needs further investigation. It is widely assumed that clinical 
exophthalmic ophthalmoplegia bears some relation to TSH activity. It 
commonly occurs in patients who are not markedly thyrotoxic, and often 
arises as a result of thyroidectomy in toxic individuals. Furthermore, it is 
rare in patients with toxic nodular goitres, and Means is of the opinion that 
there are two types of thyrotoxicosis, one of these being the ophthalmopathic 
form. If one accepts for the moment that the eye lesion indicates increase of 
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TSH activity, one is left' with the difficulty of explaining how it is that the 
thyroid does not react with increased activity and the production of thyro- 
toxicosis. If the process of inactivation of TSH by the thyroid epithelium 
plays a fundamental part in the activity of the gland this might be under- 
stood. It could be the case that the inactivation of TSH was intimately con- 
cerned with excess epithelial function in the gland, producing thyrotoxicosis 
and inactivating TSH. so far as the orbit was concerned. Thus might arise 
thyrotoxicosis in the absence of the eye lesion. On the other hand, if the 
thyroid was somewhat refractory in its inactivation of TSH there would be 
a tendency for excessive secretion of TSH, failing to produce thyrotoxicosis 
but causing exophthalmos. It is also possible that failure of thyroid response 
to TSH may be due to the presence of increased antithyrotrophin which 
prevents the action of TSH on the thyroid but not on the orbital contents, 
but this seems doubtful (Pochin, 1945), although the possibility has been 
discussed by Brain (1948). 

Many attempts have been made to demonstrate increased production of 
TSH in thyrotoxicosis, with somewhat unconvincing results, by attempting 
the assay of TSH in urine in thyrotoxicosis and myxcedema. Using a more 
recently developed and more sensitive method a group of hyperthyroid 
patients with ocular manifestations have been observed to have high levels 
of blood TSH, lowered in one instance by thyroid administration (de 
Robertis, 1948). This author, too, considers that there may be two types of 
Graves’s disease. However, if Rawson’s obser\'ations of increased inactiva- 
tion of TSH by hyperthyroid tissue are substantiated, it might be e.xpected 
to be doubtful whether searching for evidence of increased circulating TSH 
is likely to yield positive results. This question awaits further investigation. 

INHIBITION OF THYROXINE 

Study of the action of antithyroid drugs has produced much information 
which will throw some light on the way in which thyrotoxicosis occurs. 
These drugs are in general goitrogenic, leading to epithelial hyperplasia. 
This is true of both thiocyanates, thiocyanate goitre being a well-recognized 
complication of the use of the drug in the treatment of hypertension, and of 
thiourea and thiouracil derivatives. In addition, these drugs all suppress 
thyroid activity, in the sense that the secretion of thyroxine is diminished, 
either by suppressing the uptake of inorganic iodide or by interfering with 
the oxidation of the iodine prior to its utilization in the formation of the 
organic iodine derivatives. Thus thyroxine formation is inhibited, and in 
turn permits greater secretion of TSH by the anterior pituitary. In this way 
there results a tendency to hyperplasia of the epithelium which is inhibited 
by iodine administration, in the same way that hyperplasia in thyrotoxicosis 
can be reversed. Iodine appears also to have some controlling influence on 
the formation of organic iodine compounds in the gland, for high blood 
levels of iodine in the chick permit the gland to take up inorganic iodine, 
but prevent its utilization in the formation of thyroxine (Wolff and Chaikoff, 
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1948). Recent studies on iodine metabolism lend no support to the older 
concept that a state of "dysthyroidism” is of importance in the production 
of toxicity. It was supposed that there was a type of thyroid diarrhcea of a 
partially iodinated and toxic thyroglobulin. 

Just as Marine has postulated a cycle of hyperplasia and involution in 
the production of goitres, so it may be possible that a functional cycle can 
occur in the thyroid mechanism. This could be disturbed, with the 
production of thyrotoxicosis 

Diminished thyroxine 



RELATION TO OTHER ENDOCRINE GLANDS 
Much work needs to be done upon the question of the relation of the thyroid 
to other glands in the body. The striking etiological correlation of sex and 
the sexual phases with thyrotoxicosis indicates a special role of the female 
sex hormones. There is general evidence of pituitary inhibition by oestrogens 
and slight indications that these substances reduce the thyrotoxic state in 
menopausal patients, but this is still in the preliminary stage of investigation. 
The importance of the adrenal, both cortex and medulla, has also been 
considered. Present knowledge suggests that adrenal cortical changes are of 
a secondary nature and that there can be a tendency for the cortical secretion 
to lag behind the demands made by the hyperthyroid state. 

FUNCTIONING NEOPLASMS 

Finally, the question of functioning neoplasms of the thyroid must be 
considered. A few differentiated carcinomas of the thyroid produce a toxic 
state, and the uptake of iodine by neoplasms has been stimulated tvith 
TSH. The hormone production of such neoplasms is not inhibited by 
thiouracil (Rawson, 1948b) and the increased function appears to be an 
intrinsic property of the neoplastic tissue. This behaviour again raises the 
question as to how far it is justifiable to regard some of the “adenomas” 
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TSH activity, one is left'with the difficulty of explaining how it is that the 
thyroid does not react with increased activity and the production of thyro- 
toxicosis. If the process of inactivation of TSH by the thyroid epithelium 
plays a fundamental part in the activity of the gland this might be under- 
stood. It could be the case that the inactivation of TSH was intimately con- 
cerned with excess epithelial function in the gland, producing thyrotoxicosis 
and inactivating TSH, so far as the orbit was concerned. Thus might arise 
thyrotoxicosis in the absence of the eye lesion. On the other hand, if the 
thyroid was somewhat refractory in its inactivation of TSH there would be 
a tendency for excessive secretion of TSH, failing to produce thyroto.xicosis 
but causing exophthalmos. It is also possible that failure of thyroid response 
to TSH may be due to the presence of increased antithyrotrophin which 
prevents the action of TSH on the thyroid but not on the orbital contents, 
but this seems doubtful (Pochin, 1945), although the possibility has been 
discussed by Brain (1948). 

Many attempts have been made to demonstrate increased production of 
TSH in thyrotoxicosis, with somewhat unconvincing results, by attempting 
the assay of TSH in urine in thyrotoxicosis and my.xcedema. Using a more 
recently developed and more sensitive method a group of hyperthyroid 
patients with ocular manifestations have been obsen'ed to have high levels 
of blood TSH, lowered in one instance by thyroid administration (de 
Robertis, 1948). This author, too, considers that there may be two types of 
Graves’s disease. However, if Rawson’s obsen'ations of increased inactiva- 
tion of TSH by hyperthyroid tissue are substantiated, it might be expected 
to be doubtful whether searching for evidence of increased circulating TSH 
is likely to yield positive results. This question awaits further investigation. 

INHIBITION OF THYROXINE 

Study of the action of antithyroid drugs has produced much information 
which will throw some light on the way in which thyrotoxicosis occurs. 
These drugs are in general goitrogenic, leading to epithelial hyperplasia. 
This is true of both thiocyanates, thiocyanate goitre being a well -recognized 
complication of the use of the drug in the treatment of hypertension, and of 
thiourea and thiouracil derivatives. In addition, these drugs all suppress 
thyroid activity, in the sense that the secretion of thyroxine is diminished, 
either by suppressing the uptake of inorganic iodide or by interfering with 
the oxidation of the iodine prior to its utilization in the formation of the 
organic iodine derivatives. Thus thyroxine formation is inhibited, and in 
turn permits greater secretion of TSH by the anterior pituitary. In this way 
there results a tendenc}^ to hyperplasia of the epithelium which is inhibited 
by iodine administration, in the same way that hyperplasia in thyrotoxicosis 
can be reversed. Iodine appears also to have some controlling influence on 
the formation of organic iodine compounds in the gland, for high blood 
levels of iodine in the chick permit the gland to take up inorganic iodine, 
but prevent its utilization in the formation of thyroxine (Wolff and Chaikoff, 
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Although diabetes mellitus is rare in infants, Henderson’s survey (1949) 
gave the numbers of diabetic children of school age in this country as at least 
1200, and showed that in one year fifty children died from this disease. The 
onset in children is acute, and thirst, polyuria and loss of weight are so 
characteristic that diagnosis is seldom delayed. Sometimes, however, an acute 
illness like otitis media may precipitate coma in a previously unrecognized 
case. Diabetes should be remembered in cases of severe vomiting, dehydra- 
tion, wasting and coma in babies, or of bedwetting and genital pruritus in 
older children. Recorded urine tests are all-important in diagnosis and 
management. When heavy sugar is present the nitroprusside test for ketone 
bodies should be done, and if this is strongly positive the ferric chloride test 
may confirm the presence of dangerous ketosis. 

HOSPITAL TREATMENT 

Adequate insulin treatment ensures for the diabetic child a life of normal 
activity at home and at school, but when the disease is first discovered 
hospital admission is essential so that from the pattern of clinical progress, 
glycosuria and glycaemia, a suitable insulin dose can be suggested. With 
cooperation from intelligent parents many children may be tided over their 
nunor ailments at home, but in all illness attended by continued vomiting, 
a positive ferric chloride test, pre-coma or coma, immediate admission to 
hospital is essential. 

Team work of a special unit makes hospital treatment easy, but when the 
child comes home troubles may begin. Instruction of the parents and the 
child while the child is in hospital makes for good progress, and regular 
attendance at a diabetic clinic within easy reach of home ensures continued 
supervision. Some parents find the task too difficult and local education 
authorities can now arrange residential care for children “handicapped by 
diabetes”. A better phrase would be: “diabetic children handicapped by 
circumstances through which control of the disease is not possible in their 
own homes”. 

DIET 

A free” diet usually means one in which the concentrated carbohydrates 
such as sugar and jams are forbidden and the carbohydrate intake is un- 
November 1949. Vol. 163 (413) 
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of nodular toxic goitres as true neoplasms, a point which still remains un- 
settled. Other endocrine glands develop benign functioning neoplasms: for 
instance, the parathyroids and the adrenal corte.\'. 


SUMMARY OF ETIOLOGICAL FACTORS IN THYROTOXICOSIS 

The points which have been discussed and are important in considering 
the problem of the etiology of thyrotoxicosis may be summarized in the 
following way. There are certain predisposing factors which play a primary 
role in preparing the ground for the development of toxicity: — 

(1) Heredity. 

(2) Female sex. 

(3) Environmental factors. These are poorly understood and include such 
things as emotional stresses. However, it is important to bear in mind the 
difference between civilian and military populations. 

(4) The previous formation of “nodular goitre”. 

In addition, there are the possible ultimate precipitating factors : — 

(1) Increased secretion of pituitary thyrotrophin. This is seen in the 
thyrotoxicosis of acromegalics. It is also probable that it may occur by way 
of hypothalamic stimuli. 

(2) Increased sensitivity of thyroid epithelium to the effect of circulating 

thyrotrophin. < 

(3) The interruption of a functional cycle in the gland due to changing 
conditions in the environment. 

(4) The possibility of a lack of antithyrotrophic substance in the patient. 

(5) Intrinsic metabolic behaviour of neoplastic tissue. This would include 
the question of the increased function in certain cases of “nodular toxic 
goitre”. 
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Avorried by the 
disease or its treat- 
ment, growing at 
the normal rate, 
and free from ke- 
tone bodies and 
from serious h3'po- 
glycremia. 

In table I, I have 
tried to express 
some of the pat- 
terns of the action 
of different com- 
binations of insulin 
used in children at 
clinics or residen- 
tial schools who 
show these good 
results. 

If specimens of 
urine are to reflect 
insulin action a- 
round the time of 
the test, the bladder 
should hat'e been 
emptied one hour 
before. The as- 
terisk indicates tests 
which are of value 
as practical guides 
to treatment. 

Protamine zinc 
insulin alone or in 
combination with 
soluble is a poor 
weapon when very 
large doses are 
needed to produce 
patterns like the 
above. In the resi- 
dential schools, 
children are gener- 
ally transferred to 
the single mbced 
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measured and irregular. The notion that insulin adjustment will give 
adequate control with such diets is false, for children treated in this way 
are iil*grown and under-nourished. They alternate between hyperglycaemia 
with symptoms and severe insulin reactions. 

The rules of diet are, in these days, most simple. The carbohydrate 
should be measured and constant, adequate to the child’s needs, and 
satisfying. Protein and fat may be eaten according to appetite as in normal 
children. In very young children, often sensitive to the insulin which they 
invariably need, it is sometimes difficult to give enough carbohydrate to 
cover insulin action. The following figures give some guide to carbohydrate 
needs: — 

Infancy to 5 years ... . . . . 100-170 g. daily 

5-10 yeare .. .. .. .. 150-200 g. daily 

10-16 years . . . . . . . . 200-250 g. daily 

For the translation of these values into food quantities the render is 
referred to the 10 gramme “black” portions of R. D. Lawrence’s “Line 
Ration Scheme” or to his “Simple Diabetic Diet”, both of which are 
included in “The Diabetic A.B.C.” (194S). When appetite is poor owing to 
illness or the caprice of childhood, concentrated soluble carbohydrate, such 
as sugar or “vitaglucose” tablets, may be needed for a brief time to maintain 
the carbohydrate intake. Simple household measures have largely replaced 
food weighing in recent years, although most children do better when the 
concentrated carbohydrates such as bread and cereals are regularly weighed. 
Sw’eets are best avoided. Patent diabetic foods are not appreciated, but j 
diabetic chocolate of no carbohydrate value is liked by some children, 'and 
Wall’s ice cream, reckoned at 10 grammes of carbohydrate to a three- 
penny block, is beloved by them all. 

The distribution of carbohydrate at each meal is arranged to cover 
insulin action. Typical distributions for active children using the insulin 
arrangements to be described are: — 

Carbohydrate 

Grammes 


Breakfast; 7.30-S a. m. 

40 

50 

60 

Morning snack; 10.45-11. 15 a.m. . . 

10 

20 

30 

Mid-day meal; noon-i p.m. 

30 

50 

5 ° 

Tea; 4-4.30 p.m. .. 

30 

50 

60 

Bed-time 

40 

30 

SO 

Total for 24 hours . . 

ISO 

200 

25 ° 


INSULIN 

It roust be recognized that with any form of humane treatment it is im- 
possible to maintain a physiological level of the blood sugar (70-150 mg./ioo 
ml, for children) through the day and night. Insulin gives of its best when 
by' its use the child is well, active and happy at home and at school, not 
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glucose at the times of maximum action. 

The low renal threshold in diabetic children . — The renal threshold is the 
blood sugar level at which the kidney allows glucose to pass into the urine. 
A lower threshold than the average, 170 mg. of glucose per 100 ml. of 
blood, is not uncommon in diabetic children, and children with the low 
threshold may show heavy glycosuria and even ketonuria when the blood 
sugar is within the normal range. Attempts to regulate insulin dosage by 
urine tests may then result in disastrous hypoglycaemia. Since much glucose 
is wasted in glycosuria, high carbohydrate diets are needed to provide for 
growth and prevent ketonuria. For the child with a very low renal threshold 
it may be important to test the indicative specimens and maintain glycosuria 
in them all. The parents of these most difficult diabetics should understand 
the nitroprusside test, and blood sugar control is the only accurate guide to 
dosage. 

EXERCISE AND HYPOGLYCEMIA 
Exercise always alters the pattern, and hypoglycremia can no more be avoided 
than hyperglycemia, since in the well-controlled child exercise invariably 
increases the insulin effect. Regulation of activity is undesirable but it is 
possible to prevent severe reactions by giving extra carbohydrate during 
exercise. It is wise to give 20 to 30 g. of extra carbohydrate before a swim. 
Wherever these children go, soluble carbohydrate, such as sugar lumps or 
vitaglucose tablets, must be at hand. 

j Symptoms of hypogl}'Csmia vary with the individual but are capricious. 
Even after years of the usual minor reactions, severe, unw-^onted symptoms 
may occur in response to hypoglycasmia. The usual level of the blood sugar 
at which symptoms occur is 60 mg./ioo ml. but many children show' little 
reaction at 40 mg./ioo ml. Sometimes hypoglycaemia is betrayed by some 
alteration in behaviour. Most children learn to recognize the early symptoms 
and complain of “feeling low'”. One well-marked but little know'n symptom 
of a severe reaction is an intolerable tingling in the lips and tongue. Whether 
epilepsy is proven or not, a fit in a child taking insulin always suggests 
hypoglycaemia. 

EMERGENCIES 

In a child taking adequate insulin, emergencies arise only when carbo- 
hydrate cannot be assimilated by reason of vomiting or of hypoglycjemia. 
Diabetic coma is ahvays preceded by at least some hours of illness, but insulin 
coma is immediate and unheralded by thirst and polyuria or the severe 
back pain, vomiting and air-hunger of ketosis. The child in diabetic coma is 
flushed and dry, whereas profound hypoglycemia causes extreme pallor and 
sw'eating. Examination of the urine reveals no heat'y ketonuria in insulin 
coma but glycosuria may be present from glucose retained from a previous 
phase of hyperglycemia. Diabetic coma is rare and sometimes fatal. It is 
never seen at the residential schools. The common story in this needless 
tragedy is that insulin has been withheld during an attack of vomiting for 
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dose when doses of protamine zinc insulin approximating to the following 
fail to give good control; — 

Age-group . . . . 2-5 10-J5 

Units of P.Z .1 4-10 JO-16 16-20 

In the mixed dose, soluble insulin is converted into protamine zinc 
insulin to the extent of about one-half the units of the original protamine 
zinc content. If, in a mixed dose, the original protamine zinc insulin needs 
to be much greater than the figures given above, then I often use two doses 
of soluble insulin. This change is seldom difficult in a group, but may be 
resisted by the individual child or his parents, and in some cases it may be 
necessary to continue with such a large mixed dose as 28 units of protamine 
zinc -f 48 units of soluble. When the two doses of soluble fail, I mix a 
very little protamine zinc insulin (4 to 8 units) with the afternoon soluble. 
This method, which was described by Lawrence and Oakley (1944), gives 
very good control, and the addition of protamine zinc insulin blunts and 
delays the action of the afternoon soluble, but often gives sharp hypo- 
glycaemic reactions around noon. 

Frequency of tests and alteration of doses . — The urine should always be tested 
when the child is ill. For children in good health at the residential schools 
two specimens are tested as a routine on two days in each week, and the 
records, which include times of insulin reactions and clinical details, are so 
helpful in assessing dosage that blood sugar tests are not often needed. 

Regulation of dosage is easiest with Uvo doses of soluble insulin. The 
afternoon dose is usually lower than the morning one as its effect is less 
covered by carbohydrate, e.g. doses of 16/12 and 40/28. The morning effect ^ 
is best seen in the urine specimen Lefore the mid-day meal, and the waking 
specimen indicates to some extent the effect of the second dose. If heavy 
glycosuria persists the doses are increased by 2 units and, when the child 
is well, it is usually best to allow two days between changes. 

With protamine zinc insulin the indicative specimen is the one before 
breakfast, the bladder having previously been emptied on waking, and at 
least three days should elapse between successive changes. In the single 
mixed dose the effect of the soluble component is seen before the mid-day 
meal and of the delay insulin in the specimen before breakfast, provided the 
bladder has previously been emptied on waking. Hypoglycasmic reactions 
may call for reduction of dosage, and here again the consideration of the 
times of maximum action of the two insulins is a useful guide. 

Insulin changes in illness . — Whenever the diabetes is upset by illness, 
extra soluble insulin is most useful. If a child on the single mixed dose shows 
ketonuria with heavy glycosuria, a temporary tiny dose — 4 to iz units — of 
soluble before tea is often helpful. If real difficulties arise, a temporary 
change to soluble insulin is indicated. The effect of each dose is greatest at 
four to six hours and gone in eight hours, so that the effect of each single 
dose can be estimated and covered with carbohydrate. All surgical pro- 
cedures are managed very easily if soluble insulin is used and covered by 
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Courtauld Professor of Biochemistry, University of London', Director, Courtanld 
Institute of Biochemistry, Middlesex Hospital. 

Although a great deal is known to-day about the effects of administering 
sex hormones, little is known by the people who use them of the methods of 
their preparation. Behind preparations such as cestradiol benzoate, testos- 
terone propionate, progesterone, and so forth, lies a fascinating storj" which 
it is proposed to outline in this article. 

THE EVOLUTION OF HORMONE THERAPY 

Looking back on the therapeutic use of sex hormones, it can be stated that 
this really dates from about the early and middle 1930’s, and the inquirer 
will wonder why these common substances were not available until this date. 
On looking into the history this is the more astonishing, since the association 
of the ovaries nith the secondar}’ sexual characteristics has been knoum from 
time inunemorial, and the preparation of active extracts of the ovaries has 
been known for the last forty years. Reference to the literature shows a 
number of early names which are now forgotten except by specialists. 
Knauer in 1900 showed that the effects of spa3Tng could be or'ercome by 
transplanting an ovaiy' from another animal. Attempt.' to treat the climac- 
teric by the administration of dried ovaries were attended rvith very' doubtful 
results, and after a certain popularity in the early part of the century this 
method fell into disrepute. The first really scientifically controlled obseira- 
tions were made by Adler in 1912. By injection of watery' extracts of ovaries 
he was able to produce typical signs of oestrus in animals, which he con- 
firmed by histological investigations of the uterine mucosa. 

Chemical preparations of ovarian extract were made by Iscovesco (1912), 
Fellner (1912, 1913), and Seitz, Wintz and Fingerhut (1914). In 1915, 
Herrmann published his method, by which we now know cestrone in 
crude form would be obtained. This consisted in extracting the ovary with 
volatile solvents and precipitating the phospholipins with acetone, thus 
obtaining an oil of fairly high activity. When this was injected into female 
animals out of the rutting season, rutting symptoms were produced. The 
material was actually' marketed and sold over a long period. Why' is it, then, 
that we had to wait until the 1930’s before the material came into common 
N use? The reason, as we now know, was lack of efficient dosage. In modem 
terms the dosage administered by Herrmann was equivalent to only a 
fraction of what is now known to be required to produce objective signs 
in women, and even if sufficient dosage of active material could have 
November 1949. Vol. 163 (419) 
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fear of iiypoglyczemia. 

Vomiting . — Insulin must ahvaj^s be continued, and it is quite safe to give 
the usual dose of soluble or the soluble component of the mixed dose. 
Glucose drinks of the carbohydrate value of the usual meals (two table- 
spoonsful of glucose = 30 g. carbohydrate) should be given and, if these 
are not retained, admission to hospital is essential. The vomiting must be 
stopped by gastric lavage, and soluble insulin with glucose at four-hourly 
intervals may be needed to abolish ketosis. If these simple measures fail, 
intravenous glucose saline by continuous drip must be given. For the 
treatment of diabetic coma the reader is referred to “The Diabetic Life” 
(Lawrence, 1945). 

Insulin coma . — Intravenous injection of 20 to 40 ml. of 30 or 50 per cent, 
sterile glucose solution is the most effective treatment for insulin coma. 
Veins may be difficult to find in the youngster but glucose, 30 g. dissolved in 
water, can be given by stomach-tube. The urine should be tested at four- 
hourly intervals after recovery and insulin should not again be given until 
hea\7 glycosuria appears. For some hours afterwards frequent generou.s 
feeds of carbohydrate may be needed to maintain the blood sugar. In the 
absence of ketosis, hyperglyctemia does no immediate harm, and a reduction 
of insulin dosage is indicated after single major or repeated minor reactions. 

PROGNOSIS 

Without insulin these children will die. The lives and education of children 
whose diabetes cannot be controlled at home can be preserved by residential . 
care. With insulin we hope that even the normal healthy span will be 
allowed to diabetic children, but after twenty-five years of controlled 
diabetes a fair number of them will show some degree of albuminuria, 
some hypertension, or some abnormalities of the retinal vessels. The 
clinical significance of these late changes is not clear, but they must be 
mentioned to stress the importance of careful treatment in the formative 
years of childhood. 

SUMMARY 

(1) With good control the nitroprusside test remains negative but glycosuria, 
hyperglycremia, and occasional hypoglycsemic reactions cannot be avoided 
by present methods of treatment of the active diabetic child. (2) Continued 
vomiting and dangerous ketosis, as shown by the ferric chloride test, 
are grave emergencies requiring immediate treatment in hospital. (3) No 
single dose of insulin must ever be interrupted except during insulin coma. 

(4) The urine and blood tests of each individual show a pattern which is 
judged in relation to times of action of the insulin arrangement. (5) The 
assessment of control includes clinical observation of the well-being and ^ 
rate of growth of the child. 
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pause, it wa"^ of no value in the treatment of amenorrhoea. The importance 
of the corpus luteum hormone had been recognized in biological circles for 
many years, and in 1929 Corner and Allen were able to produce an active 
extract which rvould produce in the ovariectomized monkey a genuine 
menstrual cycle as proved by curettage. Later, similar results were obtained 
in ovariectomized women, and it was clearly demonstrated that correctly 


CH, 



Fig. 3. — Progesterone Fig. 4. — Androsteronc 


spaced dosage with oestradiol benzoate and the corpus luteum hormone, or 
progesterone (figure 3) as it was subsequently called, was capable of pro- 
ducing every phase of the menstrual cycle. This could be checked histo- 
logically by examination of the endometrium. It appeared that the corpus 
luteum hormone would be useful in various conditions such as threatened 
abortion and certain forms of menorrhagia, but the supply position here at 
once became acute. The hormone had been isolated in pure crystalline form 
■ in 1934 by four independent groups of investigators, but there was no 
^ adequate supply of corpora lutea and for a number of years the material was 
scarce and expensive. Again, I shall indicate later the way in which this 
problem was solved. 

Testosterone . — ^The next sex hormone to emerge from the laboratory into 
clinical practice was that of the testis. This has a very similar history to that 



Fig. s. — Testosterone Fig. 6. — Corticosterone 


of the oestrus-producing hormone. It had been known practically for all 
time that the male secondary sexual characteristics depend upon the 
integrity of the testes, and the first replacement therapy was performed by 
Berthold in 1849, who succeeded in producing growth of the comb in capons 
by injecting crushed testes. A male sex hormone was isolated from normal 
male urine by Butenandt (1931) and this substance was called androsteronc 
(figure 4). It was found that whilst this was capable of producing comb 
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been given, the contanainants were such as to produce severe secondary 
reactions. No progress could be made until fractionation of the material 
could be effected so that toxic contaminants could be avoided. 

It is not proposed to go over the story of the discovery of what we now 
know as oestrojw. Introduction of the vaginal smear method of assay by 
Allen and Doisy (1923) was one of the turning points. The second turning 
point was the discovery of the presence of oestrogenic material in the urine 
of pregnancy by Aschheim and Zondek in 1927. The extraction of the 
steroid in 1929 and 1930 (Butenandt et al., 1934; Doisy et al., 1929; Marrian, 
1930) completed the picture from the point of view of chemical characteriza- 
tion. The production of cestrone from 1930 onwards was relatively simple. 
The urine of pregnant mares was collected, mainly in Germany and in 
France, and was transported to central factories where it was concentrated, 
and the concentrated urine was extracted with suitable solvents. The 
solvent was evaporated, leaving a crude oil of high cestrogenic potency. This 
was purified originally by a process of high vacuum distillation, and from 
the appropriate fraction cestrone could be obtained in ciystalline form. 

The formula of cestrone is given in figure i. It was soon demonstrated 



Fig. I.— CEstrone • Fig. 2.— -(Estr.idioi 


(Schwenk and Hildebrandt, 1933) that if this be subjected to reduction in 
the chemical laboratory the ketone group on the carbon atom 17 is converted 
into a secondary alcohol and a new compound known as wstradiol (figure 2) 
is produced. Now, in order to slow up the absorption of these substances 
the hydroxyl group in the 3-position is esterified, usually with benzoic acid, 
and the final clinical material is either cestrone benzoate or oestradiol ben- 
zoate. This is put up in oil in ampoules and injected intramuscularly. 

Up to the outbreak of the war the urine of pregnant mares was a plentiful 
source of supply for the oestradiol benzoate used in clinical work, but this 


source quickly began to diminish as the war proceeded, and towards the 
end of the war, in Europe at least, the collection of pregnant mares’ urine 
became impossible, and again, the actual number of mares tell so that an 


entirely new source of supply had to be looked for. I shall return to this 
later. 


Progesterone. — After the introduction of oestradiol benzoate it was felt, for 
a short time at least, that all the requirements of replacement therapy in 
women were supplied by this substance. However, whilst it was found that 
oestradiol could be used to treat infantilism and the symptoms of the meno- 
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cyclohexane rings, such as a hydroxyl group in the 3-position, these can 
have various relationships to the points of the ring and also to any other 
groups, such as an angle methyl group. 

Natural cestrogens contain from two to six centres of asymmetry, resulting 
in 4 to 64 possible isomers. The hormones, progesterone, testosterone and 



Fig. 10. Fic. 11. 



corticosterone contain fully saturated and partially saturated rings, so that 
in these hormones also, a large number of isomers is possible. It follows 
therefore that the synthesis of all these substances presents enormous 
difficulties. 

THE IMPORTANCE OF CHOLESTEROL 
The production of these hormones has been made possible by a particularly 
interesting application of the methods of organic chemistiyL It is necessarj’ 
for a moment to digress on the chemistry of cholesterol, the sterol present 
in all animal tissues, and representing a group of substances present in 
nature, for example, in plants as phytosterols. Years of research, dating 
from last century, have been put in, in an attempt to solve the con- 
stitution of this substance. This was finally accomplished in about 1932, and 
figure 12 shows the formula. To many the half century of research that was 
devoted to the establishment of this constitution must have seemed academic 



Fig. 12.— Cholesterol Fig. 13.— Dehydroandrosterone 


in the e.xtreme, and it must also be admitted that those men who devoted 
their li\ es to this study ceiTainly had no inkling of the important practical 
work that they were undertaking. 

If cholesterol be oxidiaed with chromic acid, the side-chain on the 17- 
carbon atom IS split off and one is left with the aliphatic moiety and the 
ring system. To Ruzicka (1934) belongs the credit of recognizing that the 
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growth in capons it was not as potent as some unpurified extracts of the 
testis. Later it was shown that the testis secretes a different substance, 
testosterone (David et ah, 1935) (figure 5). The isolation of testosterone 
is a complicated procedure and testes are not an economic source of supply. 

Finally, there is an exactly parallel stoiy with the suprarenal cortex, 
leading to the isolation of a number of compounds such as corticosterone 
(figure 6). Again the isolation is a difficult procedure and the yields are 
extremely small. We were therefore faced with a production problem of all 
these substances, including even oestradiol, during the war. 

SYNTHESIS 

In the first instance, total synthesis is out of the question as a practical 
proposition. Through the brilliant work of Anner and Miescher (1948) 
oestrone has been totally synthesized, but whilst this represents a great 
triumph of organic research, it is in no way possible as a commercial pro- 
cedure. In order to appreciate the difficulties of synthesis in this field, it is 
necessary for the reader to understand that the mere stringing together of 
the carbon atoms in the form of the cyclo-penteno-phenanthrene ring 
system (figure 7) represents only a minor part of the complications. Space 
does not permit of a detailed description of the stereochemical problems 

H 


H 

Fig. 7. — Cyclopcntcno- 

phenanthrene Fig. 8. — Benzene Fig. 9. — Cyclohexane 

involved, but it is essential to appreciate the principles. Put briefly, it con 
be said that a benzene ring is a relatively simple structure and can be 
represented by the illustration figure 8. The three double bonds ensure that 
the molecule falls all on one plane, and the hydrogen atoms around it are 
arranged above and below this particular plane of the ring. A very different 
state of affairs occurs if we saturate this benzene ring and have the corres- 
ponding fully hydrogenated substance, cyclohexane (figure 9). If we join 
two benzene rings together we still have them on the same plane, but if we 
join two cyclohexane rings together we then get a number of possibilities 
in the spatial arrangement of the carbon atoms. Briefly speaking, they can 
be arranged in two ways : one in which the points of the saturated rings are 
in opposite planes, in which case the rings will take the appearance of a 
chair; alternatively, the points can be in the same plane, thus giving the 
appearance of two beds. This is clearly shown by the perspective diagrams 
(figtires 10, n). It is obvious that if groups are attached to these two fused 
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injecting compound E into patients with rheumatoid arthritis and acute 
rheumatic fever. The original observation was made by Hench et ah (1949), 
who maintained that it was necessary to give 100 mg. a day of this substance. 
It is stated that desoxycorticosterone and corticosterone itself are tvithout 
action on rheumatoid arthritis. Owing to the prevalence of the disease, it can 
easily be seen that vast quantities of this compound would be required to 
treat all the cases of rheumatoid arthritis in the world. Production on this 
scale is an impossibility at the moment. The isolation of the compound 
from the suprarenal cortex is out of the question, in view of the small yield, 
and unfortunately it cannot be produced by the method of degradational 
synthesis from cholesterol already described. The only possibility at present 
is to use deoxycholic acid (figure 17) as a starting material. This has a polar 



costerone) Fig. 17. — Deoxycholic acid 

group at position 12, and by suitable chemical manipulation it is possible 
to induce this group to migrate to position ii. Deox^'cholic acid can be 
prepared from bile, but its conversion into compound E requires some 
thirty stages of synthesis, with minute yields in the final stages. This means 
that we start with a raw material very limited in supply, the conversion 
of which into the therapeutic agent gives only minute yields. The pro- 
duction problem of this compound therefore presents one of the most 
formidable tasks with which the organic chemist has ever been confronted. 


THE SYNTHETIC OESTROGENS 

In conclusion, one other method may be mentioned of solving the pro- 
duction problem in relation to certain of the steroid hormones. This is by 



Fig. i 8.— StaixEstrol Fig. ig.—DiencestroI 


the production of synthetic analogues. This has been successful only in the 
case of the cestrogens. The first synthetic oestrogens were prepared in my 
laboratories in the early 1930’s, and a long series of researches led finally 
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ring system residue left after chromic acid oxidation can be used as a 
starting point for the synthesis of the steroid hormones. It is fortunate that 
the stereochemical arrangement of the ring system in cholesterol is the same 
as that in the steroid hormones, and therefore if one can isolate the nucleus 
after chromic acid oxidation, one has a substance which can be converted 
into all the steroid hormones. This is the standard method of manufacture 
to-day, and consists principally of taking cholesterol and heating it with 
chromic acid. From the resulting mixture the substance dehydroandro- 
sterone (figure 13) is obtained. This can be subjected to various chemical 
processes in which double bonds are shifted about in the molecule, and 
hydroxyl groups, for example, in position 3, converted into ketone groups. 
To-day all the material used in the clinics is obtained from dehydroandro- 
sterone; thus the supply of progesterone and testosterone originally comes 
from cholesterol. 

A very difficult synthesis is the conversion of dehydroandrosterone to 
cestrone. This necessitates the aromatization of ring A and, what is more 
difficult, the removal of the angle' methyl group between rings A and B. 
This has been accomplished, and to-day large quantities of oestrone and 
subsequently osstradiol, are prepared in this way. 

THE CORTICAL 3I0RA20NES 

The cortical hormones, corticosterone (figure 6) and dehydrocorticosterone 
(figure 14), differ from all the others in that they have either a hydroxyl or 
a ketone group in the 11 -position. It is possible to convert dehydroandro- 
sterone into the compound known as desoxycorticosterone (figure 15). The 
acetate of this compound is used in clinical practice and is known as 



Fig. 14. — Dehydrocoi-ti’costerone Fig, 1 $. — Dcsoxyeorticostepone 

D.O.C.A. This is, in fact, corticosterone minus the hydroxyl group at 
position II. Fortunately, it has been found to possess a number of the 
biological activities of the cortical hormone and therefore can be used in 
clinical work. The introduction of a hydroxy! group at position ir is a 
formidable procedure and certainly could not be undertaken commercially. 

Until comparatively recently there was no practical demand for the large- 
scale production of substances of this type, but the whole picture has been 
changed by the introduction of “compound E’’ of Kendall {Mason, Myers 
and Kendal), 1936) (figure 16) in the treatment of rheumatoid arthritis. The 
American literature is flooded with accounts of the miraculous effect of 



cestxone and possesses the advantage of being highly active when given by 
mouth. 


GENERAL CONCLUSIONS 

From what has been described it can be seen that there are adequate 
methods of producing quantities of oestrogenic and androgenic substances 
at reasonable prices. Methods for the production of corticoid and pro- 
gestational substances do not give such good yields, and therefore these 
compounds are at present more expensive. The methods are continuously 
being improved and we can confidently look forward to the time when all 
substances in the steroid and hormone group will be available for general 
clinical work. This is perhaps rather a bold prophesy in the case of cortisone, 
and it would certainly seem at the present time that this presents the most 
difficult problem for the research worker and manufacturer. 

Figures ro and 1 1 are reproduced by permission of the Editor of the Annals o 
the Royal College of Surgeons. 
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to the production of stiibcestrol in 1938. This was done in collaboration with 
Sir Robert Robinson and his team of workers at the Dyson Perrins 
Laboratory, Oxford. The formula of stiibcestrol is shown in figure 18, and 
two other substances, dienccstrol (figure 19) and hexoestrol (figure 20), have 
also been used clinically. These substances possess the advantage ot being 
very cheap to make and of being highly active by mouth, whereas the 



Fig. 20. — Hctxoestrol 



naturally occurring substances must be administered either subcutaneously 
or intramuscularly. A large number of synthetic cestrogens has been pre- 
pared, and in addition to the stiibcestrol series there is the doisynolic acid 
series, introduced by Miescher and his colleagues (1944) 1946) (figures 




Fig. 24. — Dimethyl-ethyl-allenolic acid 



21 and 22), and also the allenolic acids introduced by Horeau and Jacques 
(1947) (figures 23 and 24). There is still one further type which is a 
modified form of oestradiol, namely ethinyl cestradiol (figure 25) (Inhoffen 
nd Hohlweg, 1938). This substance is produced by chemical treatment of 
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chorionic gonadotrophin. The question of hormone assays in cases of 
testicular tumours will be taken up in more detail later. 

From the therapeutic standpoint, three types of gonadotrophin have 
been employed: pituitary gonadotrophin, in the form of an extract of ox 
or sheep anterior pituitary lobes; chorionic gonadotrophin, deri%’^ed from the 
urine of pregnant women ; and pregnant mares’ serum gonadotrophin, also 
knoum as equine gonadotrophin. Regarding the first of these, until recently 
no reliable pituitary gonadotrophin was available, but from America there 
has come a report \vifiiin the last few months of the use of a potent, partially 
purified, preparation from sheeps’ anterior lobes having a predominantly 


Table i 

The Gonadotrophins 


Name of gonadotrophin 

Source 

Actions 


Pituitary gonadotrophin 

P cells of anterior lobe 

(a) Follicle stimulation' 

Secretion of 

(a) F.S.H. 

of pituitarj*. 

in the ovarj’: stimu- 

(b) L.H. 


lation of spermato- 

cestrogens 

(c) luteotrophic 


genesis in the testis. 

by ovarj'. 

hormone 

i 

1 

1 (b) Formation of cor- 
1 pus luteum in ovary: 1 
secretion of andio- ' 
gens by interstitial | 
cells of testis. j 

(c) Maintenance of co: 
and secretion of ] 
(doubtful). 

y These tn-o 
fractions 

1 may be an 
f artefact. 

i 

rpus luteum 
progesterone 

Chorionic gonadotrophin 

Chorio-placenta! sy- 
stem (ffertile endo- 
metrium). Found in 
the urine of pregnant 
women. 

Mainly luteinizing. 


Serum or equine 
gonadotrophin 

Endometrial cups of 
mares’ placenta;. 
Found in the serum 
of pregnant mares. 

Mainly follicle-stimulating. 

Tumour gonadotrophin 

Certain malignant 
tumours, chiefly 
chorio-epi thel iomas. 

SimiJar to that of chorionic gonado- 
trophin. 


follicle-stimulating action (Jungck et al., 1949). There is no international 
standard of potency for pituitary gonadotrophin. International standards 
exist for chorionic gonadotrophin and for equine gonadotrophin. This latter, 
although analogous in origin to human chorionic gonadotrophin, has a 
quite different action, being mainly follicle-stimulating. Finally, there exist 
preparations consisting of chorionic gonadotrophin mixed with pituitar}' 
gonadotrophin (“synapoidin”, Parke Daws; “ambinon A”, Organon); for 
these mixed gonadotrophins there is of course no international standard. 

Table i summarizes the nature of the gonadotrophins. 

GONADOTROPHIN ASSAY 

Principles and methods of gonadotrophin assays . — Gonadotrophin assays may 





THE PRESENT CLINICAL STATUS OF 
GONADOTROPHINS 

By G. I. M. SWTER, D.M., D.Phil., M.R.C.P. 

Endocrinologist, University College Hospital Medical School. 

The interest of the clinician in gonadotrophins is properly confined to two 
aspects, namely, the diagnostic value of gonadotrophin assays and the 
therapeutic value of gonadotrophin administration. With the problem of the 
nature and number of gonadotrophins he is less directly concerned, although 
for a clear understanding of the former aspects some consideration of the 
latter is necessary. A brief account will therefore be given of this theoretical 
problem, to be followed by a more extensive treatment of the practical side 
of the subject. 

THE NATURE AND NUMBER OF GONADOTROPHINS 
The gonadotrophins may be defined as protein hormones, the jirincipal 
actions of which are exerted upon the gonads, wherein they produce 
specific growth changes. They originate from two main sources; the basophil 
cells of the anterior lobe of the pituitary gland and the chorio-placental 
system; in addition, certain tumours, principally chorio-epitheliomas, 
secrete gonadotrophins. There is no doubt that the gonadotrophins from 
these sources are different; whether pituitary gonadotrophin is a single sub- 
stance or whether, according to the classical view, there are two pituitary 
gonadotrophins, follicle-stimulating hormone, F.S.H., and luteiniaing hor- 
mone, L.H. (interstitial-cell-stimulating hormone, I.C.S.H., is synonymous 
with L.H.) is still a matter of debate and beyond the scope of this article. 
What is true, however, is that by fractionation procedures, apparently pure 
proteins may be obtained from the anterior pituitary having follicle- 
stimulating and luteinizing activities respectively, although it is still un- 
certain whether these substances exist preformed or are the products of 
chemical manipulations in the laboratory. In addition, a third pituitary 
gonadotrophin, luteotrophic hormone, the function of which is to maintain 
the corpus luteum, produced by the action of luteinizing hormone, and to 
stimulate the secretion of progesterone, is also described; it is apparently 
the same substance as prolactin. The gonadotrophin produced by the 
chorio-placental system is usually termed chorionic gonadotrophin (C.G.), 
although some believe that it originates from the maternal tissues only — 
in fact, the endometrium (Gordon, 1949). Its action is largely luteinizing, 
although it is certainly not the same substance as pituitary luteinizing 
hormone. The gonadotrophin secreted by certain tumours also has a 
luteinizing action, but again is quite probably a different substance from 
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hormone. For the quantitative assay of luteini2ing gonadotrophin, criteria 
such as the increase in ovarian and uterine weight in the immature female 
rat or the increase in weight of the prostate and seminal vesicles of the 
immature male rat may be used. An interesting method involving the use of 
cestrogenized male cocks (Nalbandov and Baum, 1948) has been evolved, 
recently, and by this means the presence of both follicle-stimulating and 
luteinizing activity can be differentiated, although not differentially assayed. 

Except when the gonadotrophin is present in particularly large amounts, 
as in pregnancy and in the presence of certain testicular tumours, resort to 
methods of extracting and concentrating the excreted hormone is necessarj^ 
Twenty-four hour urine collections must be made and the treatment may 
then follow one of two main lines; the gonadotrophin may be precipitated 
by means of alcohol, tarmic acid or benzoic acid and then further prepared 
so as to be suitable for injection into the test animals in graded doses; or the 
urine may be passed through a large ultrafilter, the protein constituents 
(including the gonadotrophins) being retained on the collodion membrane, 
which is removed and dissolved in an acetone-ether mixture from which the 
active material is recovered by centrifugation. Provided the apparatus is 
available, the latter is by far the more convenient of the two procedures. 

CLINICAL VALUE OF GONADOTROPHIN ASSAYS 

The principal reason for referring in some detail to the technical side of 
gonadotrophin assays is to emphasize the fact that they are not to be under- 
taken too lightly, and to point out that whereas the crude qualitative tests, 
such as the Aschheira-Zondek, Friedman or male-toad test, are relatively 
simple matters, the quantitative assays are an entirely different proposition. 
It is therefore pertinent to inquire what value these procedures may have 
for the clinician, and particularly when qualitative methods no longer serve 
but must be supplemented by the more complicated quantitative assays. 
With the diagnosis of pregnancy we need scarcely concern ourselves; highly 
accurate results are obtained from all the qualitative procedures in common 
use. The major complications of pregnancy associated with altered gonado- 
trophin excretion may similarly be dealt with in summary fashion: hydatidi- 
form mole and chorio-epithelioma are usually associated with exaggerated 
outputs of chorionic gonadotrophin, so that the Friedman test is generally 
(but not alwa3"s) positive in dilutions of i in 100 or more. l^Tiat is sometimes 
forgotten is that the natural gonadotrophin peak (reached about the tenth 
week of gestation) and the increase of gonadotrophin excretion in multiple 
pregnancies may also give a positive Friedman test in high dilutions and so 
enhance the erroneous suspicion of h^^datidiform mole, if other suggestive 
signs and sjTnptoms are present. A case for quantitative chorionic gonado- 
trophin assays might be made out on the basis of the claims put fonvard by 
the Smiths (1948) that the gonadotrophin excretion is increased in patients 
with late toxremia of pregnancy, and that this increase has a prognostic 
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be carried out with serum or urine, the latter being most commonly em- 
ployed. So many different techniques have been described, not only for 
preparing the extracts but also for testing them, that detailed description is 
quite beyond the scope of this article. It may be said, in the first place, that 
hitherto bio-assay has been the only available procedure and that most of 
the reports in the literature show the grave defect of using animal units 
rather than assay in terms of standard substances. As a result, comparison 
of the findings in one laboratory with those of another is often misleading. 
Accurate bio-assay, it must be emphasized, is difficult, time-consuming, and 
cannot be accomplished except with relatively large numbers of animals. It 
is possible that more convenient methods based on immunochemical 
principles may become available in the future. 

The first of the well-known assay procedures, the test of Aschheim and 
Zondek (1928), was advanced as a qualitative test for the detection of the 
anterior-pituitary-like substance, now called chorionic gonadotrophin, 
present in pregnancy urine, and a good deal of the confusion that has arisen 
in the sphere of hormone assays in cases of testicular tumours is the result 
of attempts to use it in a quantitative manner. It consists in the production 
of ovulation in immature mice following repeated injections of the urine to 
be tested. Friedman (1929) showed that a single intravenous injection of the 
urine of pregnancy would cause ovulation in the rabbit, and upon this has 
been based the test known by his name. This test is again qualitative only, 
indicating the presence of some 15 to 20 I.U. or more of chorionic gonado- 
trophin in the quantity of urine injected; by means of serial dilutions a 
semi-quantitative test can be obtained. More recently, a number of other 
tests for the same purpose have been devised, the main object being a 
decrease in time taken to complete the test and a simplification of the 
manipulations ; external ovulation in the South African clawed toad {Xenopus 
IcEvis), hyperemia of the immature rat ovary, and the passage of spermatozoa 
into the cloaca in various male batrachians (notably the South American 
toad Bnfo arenamm Hensel, the North American leopard frog Rana pipieus, 
and, apparently, the common British toad Bufo vulgaris) have been the 
criteria of a positive response, the time required for its production reaching 
the low level of less than three hours in the last of these tests. 

All the above tests detect chorionic gonadotrophin, the action of which, 
as previously stated, is mainly luteinizing; they will not detect the gonado- 
trophin excreted in the urine of males and of non-pregnant women, which 
has a follicle-stimulating action. For this purpose criteria such as the increase 
in ovarian weight, the causation of vaginal opening or the production of 
vaginal cornification, all in immature rats or mice, can be used. It must, 
however, be emphasized that since chorionic gonadotrophin will also pro- 
duce these effects, it is technically a most difficult (or even impossible) 
procedure to assay follicle-stimulating hormone in the presence of con- 
siderable amounts of chorionic gonadotrophin or other mainly luteinizing 
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hormone. For the quantitative assay of luteinizing gonadotropiun, criteria 
such as the increase in ovarian and uterine weight in the immature female 
rat or the increase in weight of the prostate and seminal vesicles of the 
immature male rat may be used. An interesting method involving the use of 
cestrogenized male cocks (Nalbandov and Baum, 1948) has been evolved, 
recently, and by this means the presence of both follicle-stimulating and 
luteinizing activity can be differentiated, although not differentially assayed. 

Except when the gonadotrophin is present in particularly large amounts, 
as in pregnancy and in the presence of certain testicular tumours, resort to 
methods of extracting and concentrating the excreted hormone is necessary. 
Twenty-four hour urine collections must be made and the treatment may 
then follow one of two main lines; the gonadotrophin may be precipitated 
by means of alcohol, tannic acid or benzoic acid and then further prepared 
so as to be suitable for injection into the test animals in graded doses; or the 
urine may be passed through a large ultrafilter, the protein constituents 
(including the gonadotrophins) being retained on the collodion membrane, 
which is removed and dissolved in an acetone-ether mixture from which the 
active material is recovered by centrifugation. Provided the apparatus is 
available, the latter is by far the more convenient of the two procedures. 

CLINICAL VALUE OF GONADOTROPHIN ASSAYS 
The principal reason for referring in some detail to the technical side of 
gonadotrophin assays is to emphasize the fact that they are not to be under- 
taken too lightly, and to point out that whereas the crude qualitative tests, 
such as the Aschheim-Zondek, Friedman or male-toad test, are relatively 
simple matters, the quantitative assays are an entirely different proposition. 
It is therefore pertinent to inquire what value these procedures may have 
for the clinician, and particularly when qualitative methods no longer serve 
but must be supplemented by the more complicated quantitative assays. 
With the diagnosis of pregnancy we need scarcely concern ourselves; highly 
accurate results are obtained from all the qualitative procedures in common 
use. The major complications of pregnancy associated with altered gonado- 
trophin excretion may similarly be dealt with in summary fashion: hydatidi- 
form mole and chorio-epithelioma are usually associated with exaggerated 
outputs of chorionic gonadotrophin, so that the Friedman test is generally 
(but not always) positive in dilutions of i in 100 or more. What is sometimes 
forgotten is that the natural gonadotrophin peak (reached about the tenth 
week of gestation) and the increase of gonadotrophin excretion in multiple 
pregnancies may also give a positive Friedman test in high dilutions and so 
enhance the erroneous suspicion of hydatidiform mole, if other suggestive 
signs and symptoms are present. A case for quantitative chorionic gonado- 
trophin assays might be made out on the basis of the claims put forward by 
the Smiths (1948) that the gonadotrophin excretion is increased in patients 
with late toxemia of pregnancy, and that this increase has a prognostic 
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be carried out with serum or urine, the latter being most commonly em- 
ployed. So many different techniques have been described, not only for 
preparing the extracts but also for testing them, that detailed description is 
quite beyond the scope of this article. It may be said, in the first place, that 
hitherto bio-assay has been the only available procedure and that most of 
the reports in the literature show the grave defect of using animal units 
rather than assay in terms of standard substances. As a result, comparison 
of the findings in one laboratory with those of another is often misleading. 
Accurate bio-assay, it must be emphasized, is difficult, time-consuming, and 
cannot be accomplished except with relatively large numbers of animals. It 
is possible that more convenient methods based on immunochemical 
principles may become available in the future. 

The first of the well-known assay procedures, the test of Aschheim and 
Zondek (1928), was advanced as a qualitative test for the detection of the 
anterior-pituitary-like substance, now called chorionic gonadotrophin, 
present in pregnancy urine, and a good deal of the confusion that has arisen 
in the sphere of hormone assays in cases of testicular tumours is the result 
of attempts to use it in a quantitative manner. It consists in the production 
of ovulation in immature mice following repeated injections of the urine to 
be tested. Friedman (1929) showed that a single intravenous injection of the 
urine of pregnancy would cause ovulation in the rabbit, and upon this has 
been based the test known by his name. This test is again qualitative only, 
indicating the presence of some 15 to 20 I.U. or more of chorionic gonado- 
trophin in the quantity of urine injected; by means of serial dilutions a 
semi-quantitative test can be obtained. More recently, a number of other 
tests for the same purpose have been devised, the main object being a 
decrease in time taken to complete the test and a simplification of the 
manipulations; external ovulation in the South African clawed toad {Xenopns 
lesvis), hyperaemia of the immature rat ovary, and the passage of spermatozoa 
into the cloaca in various male batrachians (notably the South American 
toad Btifo arenarum Hensel, the North American leopard frog Rana pipiens, 
and, apparently, the common British toad Bufo vulgaris) have been the 
criteria of a positive response, the time required for its production reaching 
the low level of less than three hours in the last of these tests. 

All the above tests detect chorionic gonadotrophin, the action of which, 
as previously stated, is mainly luteinizing; they will not detect the gonado- 
trophin excreted in the urine of males and of non-pregnant women, which 
has a follicle-stimulating action. For this purpose criteria such as the increase 
in ovarian weight, the causation of vaginal opening or the production of 
vaginal cornification, all in immature rats or mice, ean be used. It must, 
however, be emphasized that since chorionic gonadotrophin will also pro- 
duce these effects, it is technically a most difficult (or even impossible) 
procedure to assay follicle-stimulating hormone in the presence of con- 
siderable amounts of chorionic gonadotrophin or other mainly luteinizing 
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hormone. For the quantitative assay of luteinizing gonadotrophin, criteria 
such as the increase in ovarian and uterine weight in the immature female 
rat or the increase in weight of the prostate and seminal vesicles of the 
immature male rat may be used. An. interesting method involving the use of 
CEStrogenized male cocks (Nalbandov and Baum, 1948) has been evolved, 
recently, and by this means the presence of both follicle-stimulating and 
luteinizing activity can be differentiated, although not differentially assayed. 

Except when the gonadotrophin is present in particularly large amounts, 
as in pregnancy and in the presence of certain testicular tumours, resort to 
methods of extracting and concentrating the excreted hormone is necessaty. 
Twenty-four hour urine collections must be made and the treatment may 
then follow one of two main lines: the gonadotrophin may be precipitated 
by means of alcohol, tannic acid or benzoic acid and then further prepared 
so as to be suitable for injection into the test animals in graded doses; or the 
urine may be passed through a large ultrafilter, the protein constituents 
(including the gonadotrophins) being retained on the collodion membrane, 
which is removed and dissolved in an acetone-ether mixture from which the 
active material is recovered by centrifugation. Provided the apparatus is 
available, the latter is by far the more convenient of the two procedures. 

CLINICAL VALUE OF GONADOTROPHIN ASSAYS 
The principal reason for referring in some detail to the technical side of 
gonadotrophin assays is to emphasize the fact that they are not to be under- 
taken too lightly, and to point out that whereas the crude qualitative tests, 
such as the Aschheim-Zondek, Friedman or male-toad test, are relatively 
simple matters, the quantitative assays are an entirely different proposition. 
It is therefore pertinent to inquire what value these procedures may have 
for the clinician, and particularly when qualitative methods no longer sen^e 
but must be supplemented by the more complicated quantitative assa3"s. 
With the diagnosis of pregnancy we need scarcely concern ourselves; highly 
accurate results are obtained from all the qualitative procedures in common 
use. The major complications of pregnancy associated with altered gonado- 
trophin excretion may similarly be dealt with in summary fashion: hydatidi- 
form mole and chorio-epithelioraa are usually associated with exaggerated 
outputs of chorionic gonadotrophin, so that the Friedman test is generally 
(but not always) positive in dilutions of r in 100 or more. \^Tiat is sometimes 
forgotten is that the natural gonadotrophin peak (reached about the tenth 
week of gestation) and the increase of gonadotrophin excretion in multiple 
pregnancies may also give a positive Friedman test in high dilutions and so 
enhance the erroneous suspicion of hydatidiform mole, if other suggestive 
signs and symptoms are present. A case for quantitative chorionic gonado- 
trophin assays might be made out on the basis of the claims put forward by 
the Smiths (1948) that the gonadotrophin excretion is increased in patients 
with late toxemia of pregnancy, and that this increase has a prognostic 
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significance; these findings, however, are neither generally accepted nor 
have they been confirmed, so that the matter is still of theoretical rather 
than of practical clinical importance. 

It has long been known that certain testiadar tumours may be associated 
v’ith high outputs of urinary gonadotrophins, and attempts have been made 
to use hormone assays for diagnostic and prognostic purposes in these cases. 
A review of this subject has been given by Francis (1945-46) and the 
generally confused ideas which prevail have been pointed out. This con- 
fusion arises from the fact, as demonstrated by Hamburger et al. (1936), 
that two types of hormone may be involved : follicle-stimulating hormone 
produced by the patient’s pituitary, and gonadotrophin of the chorionic 
variety arising from tlie tumour. The follicle-stimulating hormone may be 
present in normal amounts only, or in increased amount if normal testicular 
secretion of androgens is in abeyance, the increase then being comparable 
with that found in eunuchoids {see p. 433) and of tlie same significance; 
these findings may be present with seminomas, so that the Friedman test 
would bo negative although, in the second of the two possibihties, the 
Aschheim-Zondek test might give a so-called reaction i, consisting merely of 


Table a 

Gonadotrophin Excretion in Tumour Cases 



Urinary gonadotrophin 

mu 

Type of tumour 

F.S.H. 

(from 

pituitary) 

Chorionic 
tj’pe (from 
tumour) 


Teratoma — adult type . . 

Normal or 
increased 

— 

Negative 

Teratoma — embryonal type 

Normal or 

Present in 

Positive or 

increased 

some cases 

negative 

Seminoma 

Normal or 
increased 

— 

Negative 

Chorio-epithelioma 

Normal or 
increased 

Present in 
nearly all 
cases 

Positive 

Embryonal carcinoma . . 

Normal or 

Present in 

Positive or 

increased 

some cases 

negative 


follicular ripening and quite distinct from a true positive response. It must 
be emphasized that the tumour itself in these cases is producing no gonado- 
trophin. On the other hand, chorio-epitheliomas and some embryonal car- 
cinomas and teratomas of embryonal type secrete gonadotrophin of the 
chorionic variety, so that in these cases positive Friedman or Aschheim- 
Zondek tests are obtained, sometimes in exceedingly high dilution. A 
positive qualitative test therefore in a case of testicular tumour confines the 
diagnosis to one of these three types, and it cannot be said that quantitative 
assays yield any further information either of diagnostic or of prognostic 
value Rarely, malignant tumours not of testicular origin may produce large 
amounts of gonadotrophin; cases of mediastinal chorio-epithelioma and two 
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cases of adrenocortical carcinoma (McFadzean, 1946; Chambers, 1949) 
have been reported as showing these properties, and from the fact that 
gynsecomastia also occurs in some of these cases, it is possible that the 
tumours produce cestrogens also. In table 2 the broad facts relating to 
gonadotrophin excretion in tumour cases are summarized. 

Quantitative gonadotrophin assays have a diagnostic value in cases of 
hypogonadism, which may be primary, when the defect lies in the gohad 
itself, or secondary, when the condition is due to a deficiency of gonado- 
trophin. In primary hypogonadism the eunuchoid state is associated with an 
increased excretion of gonadotrophin, and such a finding would make 
therapy with gonadotrophins completely irrational; the functional in- 
adequacy of the gonad must be accepted and, if necessary, replacement 
therapy with androgens (or oestrogens in the female) may be used in an 
attempt to produce normal psychic and somatic development. Increased 
gonadotrophin excretion is also found at the climacteric, and in both these 
states the explanation is that normally the gonadal secretions exert an in- 
hibitory influence on the anterior pituitarjq when they are absent or re- 
duced the pituitary becomes correspondingly overactive. In secondary 
hypogonadism, gonadotrophin assays reveal a decreased excretion, and in 
these cases therapy mth gonadotrophins is a rational procedure and may 
even be expected to have some chance of making the subject fertile. 

A final word under the heading of gonadotrophin assays may be said 
concerning the interesting syndrome first described by Klinefelter, Reifen- 
stein and Albright (1942). This consists of aspermia with hyalinization of the 
seminiferous tubules but without destruction of the interstitial cells of the 
testis, gynecomastia, and an increased output of urinar}'^ gonadotrophin 
(of follicle-stimulating type, so not detectable by the Aschheim-Zondek or 
Friedman test). Heller and Nelson (1945) subsequently showed that 
gynecomastia was not an essential part of the syndrome, that the degree of 
representation of the interstitial cells was variable and, curiously, that 
gynecomastia occurred only in the cases with evidence of more fully active 
interstitial cells, being absent from patients with eunuchoid features. 

THERAPY WITH GONADOTROPHINS 
The clinician will conclude from what has already been said that gonado- 
trophin assays are not likely to prove of outstanding value to him other than 
in exceptional circumstances; he must now accept the further disappoint- 
ment that therapy with gonadotrophins can in no way be considered as a 
panacea. There are various reasons for this: in the first place, as already 
mentioned, no satisfactory preparation of pituitary gonadotrophin is yet 
generally available, so that we have to rely mainly on the somewhat atypical 
chorionic and equine gonadotrophins for therapeutic purposes; in the 
second, the protein nature of the gonadotrophin may result in the pro- 
duction of antibodies when therapy is prolonged, and these antibodies may 
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be effective not only against the injected gonadotrophin but also against the 
patient’s endogenous pituitary gonadotrophin; and in the third place, the 
use of gonadotrophins is still largely experimental so that rigid therapeutic 
schedules cannot generally be detailed. The remainder of this article will 
therefore consist of a survey of the field in which gonadotrophin therapy 
may have a value, real or imagined, together with some suggestions regarding 
dosage. 

In the Male 

Delayed puberty . — Treatment with chorionic gonadotrophin may be of 
value in some cases of delayed puberty; in general, treatment should not be 
started too early, and certainly not before the fifteenth year. Many of these 
patients undergo a normal puberty if left alone, and the risks of psychological 
upset that may follow the inevitable direction of the patient’s attention to 
his abnormality through hormone therapy must be weighed against those of 
leaving the condition untreated. Dosage may be of the order of 500 I.U. 
intramuscularly once w'eekly, for ten weeks, the course being repeated once 
or twice after two to three months’ intervals. If no response has followed the 
first course, the dosage may be increased to two or three times weekly in 
the second course. 

Undescended testicle . — Much has been written on this subject (for a 
comprehensive review see Bishop, 1945), and divergent views exist as to 
whether or no gonadotrophins have any place in its treatment. Certainly 
for ectopia they can do nothing and surgery is the only form of treatment 
available. It is argued by the antagonists of hormone therapy that this 
succeeds only in cases wherein spontaneous descent would have occurred 
anyway. This form of argument is, of course, unanswerable, but the im- 
portant fact remains that if the testicles do not descend before puberty the 
likelihood of their being spermatogenetically inadequate is very great, even 
though they descend spontaneously later. It seems reasonable therefore to 
make use of chorionic gonadotrophin, not later than at the age of twelve 
years, in all cases of inguinal (or canalicular) testicles, one or two courses of 
the types described above usually being sufficient. If this treatment fails, 
the patient automatically becomes a candidate for surgery and this will be 
facilitated by the previous treatment, in so far as it will have promoted 
growth of the spermatic cord. 

Hypogonadism . — As previously mentioned, gonadotrophin therapy can 
be expected to have a value only in cases of secondary hypogonadism (with 
decreased gonadotrophin excretion). In these cases, courses of chorionic 
gonadotrophin will induce secretory activity in the interstitial cells with 
corresponding development of the accessory genital organs and secondary 
sexual characters. Supplementation with androgens (preferably by implanta- 
tion of testosterone) is generally advisable. The subsequent concomitant 
use of equine gonadotrophin may lead to spermatogenesis in some cases. 

It would be well to point out that before equine gonadotrophin is used, 
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skin testing should be the routine, to avoid reactions which are sometimes 
severe. An intradermal injection is made of o.i ml. of the solution to be 
used ; if this is followed by more than trivial erythema, desensitization should 
be attempted or, perhaps better, the use of the gonadotrophin abandoned. 
These precautions are not necessary TOth chorionic gonadotrophin, which 
seldom produces reactions of any consequence. 

Sterility. — ^Much use has been made of gonadotrophin therapy for male 
sterility, but on the whole the results have been most disappointing. This is 
because it is seldom if ever that the three criteria necessary for even the 
theoretical prospect of success are fulfilled. These criteria are: (i) the 
damage to the seminiferous epithelium must not be too great to prevent its 
responding to a potent gonadotrophin; (2) there must not be an increase in 
the patient’s gonadotrophin excretion; (3) the gonadotrophin must be a 
potent follicle-stimulating preparation. Even when these requirements are 
met the development of anti-gonadotrophins limits or negatives the effective- 
ness of the treatment (Jungck et al., 1949 ). 

In the Fondle 

Delayed puberty. — ^Theoretically, the use of gonadotrophins would be 
indicated when delayed puberty is associated with a decreased gonado- 
trophin excretion, i.e., due to deficiencj'' of anterior pituitary function. In 
practice, however, it is seldom that such treatment would be used; sub- 
stitution therapy wth cestrogens would be chosen, if only because of the 
inconvenience of repeated injections of the gonadotrophin, to say nothing 
of the increasing likelihood of reactions and the development of anti- 
gonadotrophins with each successive course of equine gonadotrophin. 

Induction of ovulation. — ^The use of gonadotrophins for this purpose seems 
logical, although since we are still ignorant of the exact mechanism involved 
in the induction of ovulation, it is not surprising that success is relatively 
uncommon. The “one-two c}'clic’’ method of Hamblen ( 1947 ) may be 
tried: it consists in giving ten daily intramuscular injections, each of 400 
I.U. of equine gonadotrophin (starting on the fifth day of the cycle if the 
patient is having anovular cycles), followed immediately by ten daily intra- 
muscular injections, each of 500 I.U. of chorionic gonadotrophin. If the 
endometrial biopsy taken at the start of the succeeding bleeding episode 
fails to show secretory changes, treatment is given again, after the lapse of 
one cycle, in the same maimer as before but with the dosage doubled. If 
the biopsy is still proliferative at the start of the bleeding episode which 
follows, the ovaries are judged to be refractory and further treatment is 
contraindicated. 

Prolonged and excessive uterine bleeding.— Tho use of chorionic gonado- 
trophin has been advocated in the treatment of prolonged and excessive 
uterine bleeding on the grounds that progesterone deficiency exists in this 
condition and that the gonadotrophin would stimulate the production of 
progesterone. Since progesterone deficiency is not necessarily the most 
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fundamental functional derangement in this condition (and does not exist 
at all in most cases of regular menorrhagia), whilst the effectiveness of 
chorionic gonadotrophin in stimulating secretion of progesterone is open to 
doubt, it cannot be said that the rationale is altogether sound. It is probable 
that the success which sometimes follows this treatment (usually prescribed 
in what is almost homoeopathic dosage) is to be ascribed to the psycho- 
therapeutic aspect of the repeated injections rather than to the action of the 
hormone itself. 

Threatened and habitual abortion .- — The belief is common that threatened 
and habitual abortion are due to deficiency of progesterone, for which 
reason chorionic gonadotrophin has been advocated in treatment. It is true 
that some cases have such an etiology, and for these, supplementation with 
progesterone is a rational procedure; administration of chorionic gonado- 
trophin is not, since the patient is already excreting far larger amounts than 
the ordinary dosage schedules would supply. If this natural gonadotrophin 
plethora is not present, i.e., if the Friedman test is negative, then the 
embryo is no longer viable and the abortion has already become inevitable 
or “missed”. 


CONCLUSION 

The clinical status of gonadotrophins must be judged on the basis of the 
help they afford the practitioner, either as diagnostic or therapeutic aids. 
Except for the crude qualitative tests for chorionic gonadotrophin, such as 
the Aschheim-Zondek, Friedman and similar tests, assays have a limited 
scope, partly by reason of the difficulty of performing them properly and 
partly by reason of the rarity of the conditions for which they may provide 
diagnostic assistance. In therapy too, the position is disappointing; gonado- 
trophins have to be given by repeated intramuscular injection, they may 
cause reactions and lead to the development of anti-gonadotrophins, and 
because their use is still largely experimental, successes from gonadotrophin 
therapy are not frequent. 
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HORMONE IMPLANTATION THERAPY 

By P. M. F. bishop, D.M. 
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Postgraduate Medical School. 

When the sex hormones began to be isolated in purified form, from 1929 
onwards, an intensive study of methods for increasing their activity and 
prolonging their effectiveness naturally followed, for they were, at this time, 
laborious to produce, difficult to come by, and expensive to employ. A 
variety of methods, such as addition of an “x-substance”, or of pure fatty 
acids to the solution injected, esterification of the hormone, or simply in- 
creasing the volume of oil in which the hormone was injected, were in- 
vestigated and reported upon. It was during the course of this last investiga- 
tion that Deanesly and Parkes (1937) found to their surprise that increase 
in volume of the oily medium beyond a certain point actually decreased the 
effectiveness of the androgenic compounds, androstanediol and trans- 
androstenediol. Both these substances are very sparingly soluble in oil, and 
solutions more concentrated than i mg. per ml. crystallize out. Injection of 
this “crystal mush” was found to be more effective than the oil solution. 
It therefore occurred to these workers to study the effect of implanting solid 
crystalline tablets of the hormone subcutaneously. This method greatly 
increased the effectiveness and duration of activity of the hormone. 

The prolongation of activity and increased effectiveness were properties 
of considerable value to workers studying such a variety of effects of sex 
hormones as inhibition of the growth-promoting activity of the pituitary 
(Deanesly, 1939; Noble, 1939), production of carcinoma in susceptible 
mice (Twombly, 1939), and of myomas in rats (Lipschiitz and Vargas, 
1939), and the metabolism of sex hormones following intra-splenic implants 
(Biskind and Mark, 1939). 

Clinicians were not slow in appreciating the potential value of this new 
method of administration. Thus a 14 mg. pellet of oestrone was implanted 
subcutaneously in a castrated woman of twenty-trvo, relieving her meno- 
pausal symptoms for five weeks (Bishop, 1938). Foss (1939) employed the 
method in treating 15 women suffering from post-menopausal dermatoses, 
and Salmon et al. (1939) used cestradiol benzoate implants in the treatment 
of menopausal women. Hormone pellet implantation is now a well- 
established therapeutic technique. 

THE MECHANICS OF HORMONE ABSORPTION FROM 
IMPLANTED PELLETS 
(i) Methods of preparing the pellet 

Pellets were originally made by compressing the hormone crystals in a 
November 1949. Vol. 163 (437) 
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hand tablet-making press. Sufficient pressure was used to ensure that the 
pellet did not flake or disintegrate in handling. Satisfactory commercial 
manufacture of compressed pellets on a large scale is more easily ensured 
if the hormone is diluted with lactose, with a small quantity of stearic acid 
as a lubricant (Parkes, 1946). 

• Pellets are also prepared by melting the crystals of the hormone in a 
hollow metal cylinder and subsequently allowing them to solidify by cooling 
(Shimkin and Wliite, 1941). These are referred to as fused or cast pellets. 
Although most of the steroid hormones used in clinical practice, for in- 
stance cestradiol, testosterone, progesterone and deo.xycorticosterone acetate, 
can be prepared in the form of fused pellets, certain compounds, such as 
stilbcEStrol, are satisfactorily prepared only as compressed pellets. 

(2) Phenomena observed during absorption 

Encapsulation . — ^^Vhenever a pellet is implanted a fibrous tissue capsule 
forms around it. These capsules may be tough and avascular, and they 
may consequently retard or even completely prevent further absorption. 
This may account for the clinical observation that in some cases the effective- 
ness of the hormone ceases rather suddenl)' and prematurely, although the 
pellet may be removed and found to be of substantial size. 

“Ghost” formation. — Folley (1942) obsen'ed tliat pellets which had been 
removed after implantation did not dissolve when treated with ether to 
extract the hormone. A skeleton or “ghost” remains, approximately of the 
same shape and size as the pellet. This ghost appears on chemical analysis 
to be a scleroprotein. Its formation is due to a surface reaction between 
the material of the pellet and protein in solution in the tissue fluid bathing 
it (Folley, 1944). Ghost formation is more prominent in compressed pellets, 
because tlie method of preparation leaves interstices throughout the struc- 
ture of the pellet, where this surface reaction may take place. Ghosts, 
however, have been shown to be present after implantation of fused pellets, 
although they are confined to the surface of the pellet (Deanesly and Parkes, 
1943). When the hormone has been “diluted” with lactose, this substance 
is rapidly dissolved after implantation, leaving well-marked interstitial 
spaces in which this surface reaction will subsequently take place. Ghost 
formation must be taken into account when accurate measurements are 
made of the amount of hormone absorbed in a given period of time, for the 
weight of the ghost may be considerable. On the other hand the ghost does 
not affect the rate of absorption of the hormone to any great extent (Cowie 
and Folley, 1946). 

The “labile” component. — Folley (1944) found that during the first few 
days after implantation, absorption was much more rapid than in the 
subsequent stages. He showed that this was due neither to encapsulation 
nor to ghost formation, and postulated that the pellet easily loses a “labile” 
component when brought in contact with body fluids, and that tlie surface 
which remains after the “labile” component is lost is many times more 
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insoluble than the original surface of the pellet. This rapid initial absorption 
is not reflected in an enhanced hormone effect, and indeed it is not usual to 
find any clinical improvement as the result of hormone implantation for the 
first week or fortnight. 

Extrusion . — ^It is an undoubted clinical obsen^ation that certain hormone 
pellets tend to “extrude” more readily than others. This phenomenon 
seems to apply particularly to human tissues, for it is not mentioned in the 
reports of pellet implantation in experimental animals. It is obrious that 
the procedure of implantation consists in introducing a foreign body into 
the tissues, and although the pellet has been carefully sterilized, every 
precaution should be taken to see that it is implanted under aseptic con- 
ditions. Unless it is, there is danger of local suppuration and abscess forma- 
tion, in the process of which the pellets will fall out. “Extrusion”, however, 
is an entirely different reaction. It often occurs long after the incision has 
healed by first intention, and indeed sometimes the pellet is extruded not 
through the incision but through a separate hole it makes for itself in the 
adjacent skin. As extrusion is apt to occur especially when pellets are veiy 
superficially implanted under the skin, care should be taken, in implanting 
pellets which are knomt to be liable to extrude, to ensure that they are 
deeply placed. Progesterone is especially likely to extrude, and should there- 
fore always be placed deeply. Testosterone propionate also has a tendency 
to extrude, and for this reason the free hormone, testosterone, is usually 
employed. Extrusion is seldom encountered when cEStradiol, stilboestrol, 
testosterone and deoxycorticosterone acetate pellets are implanted. 

FACTORS AFFECTING THE ABSORPTION RATE 

Absorption remains remarkably constant for any particular hormone and 
any particular size and shape of pellet. On general principles it might be 
supposed that absorption would be more rapid if the pellet were implanted 
into a host who showed signs of deficiency of the hormone employed: this 
is not the case. Neither does the site of implantation appreciably affect the 
rate of absorption. As esterification prolongs the duration of effect of in- 
jected hormones it might be considered that it would do the same for 
implanted hormones : there seems to be no uniform pattern to support this 
theory. Hormone pellets “diluted” with lactose do not lead to a more rapid 
absorption of the hormone. Indeed, the only factors to be considered are the 
size and shape of the pellets, and the nature of the hormone. 

Surface area of the pellet.— Bi&hop and Folley (1944) studied the absorp- 
tion rate of a large number of pellets of compressed and fused hormones of 
different types. A theoretical curve w’as constructed to represent the 
absorption in the human of fused pellets of approximately 100 mg. of 
testosterone, and of known radius and height, assuming that the only factor 
affecting absorption rate would be the diminishing surface area of the 
pellet. Pellets, previously accurately iveighed, \vere implanted into a series 
of patients, and removed at specified intervals after implantation, re- 
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weighed and corrected for ghost formation, which was negligible because 
the pellets were fused. A cun^e was constructed showing the actual rate of 
absorption. This cun^e corresponded satisfactorily with the theoretically 
predicted curve. Thus for fused pellets of testosterone the rate of absorption 
depends almost entirely upon the surface area of the pellet and the time 
since it has been implanted. 

Rate of absorption of various liortnoues , — The rate of absorption depends 
upon the surface area and therefore the size and shape of the pellet, and the 
nature of the hormones. It is clear that the smaller the pellet the greater is 
the relative extent of its surface area. There is therefore an actual dis- 
advantage in implanting pellets exceeding a certain weight. Probably the 
most convenient weight to handle and the one which yields the most efficient 
surface area, is roo mg., and if one wishes to implant a total dose of 600 mg. 
of testosterone, one would probably implant it in the form of six 100 mg. 
pellets, rather than as one 600 mg. pellet. 

Much has been written concerning the specific absorption rate of different 
hormones and other substances. Some of this work has been carried out on 
animals, and does not necessarily apply to human tissues. For instance, 
Forbes (1943) investigated the absorption rate of different hormone pellets 
in rats, and found that testosterone was absorbed considerably more 
rapidly than stilbcestrol. In man, however, stilbcestrol is absorbed slightly 
more rapidly than testosterone. Deanesly, Folley and Parkes (1946) found 
that ocstriol triacetate and certain non-hormonal compounds, such as silica 
and sulphanilamide, disappeared rapidly, whereas ethisterone, stilbcestrol 
dibenzoate and cestradiol dibenzoate were practically not absorbed at all. 
Parkes (1942) and others have investigated the fate of pellets of certain 
protein hormones, using cholesterol or sulphanilamide as excipients. 
Thyroxine is practically not absorbed at all. Adrenaline has a fair duration 
of effectiveness, and insulin is usually lethal to the animal. Vargas (1949)1 
however, claims satisfactory results in the treatment of diabetes mellitus 
from implantation of pellets of protamine zinc insulin mixed with 
cholesterol. In general, however, it would seem unsuitable to use the im- 
plantation method in diabetes in which the blood sugar level is subject to 
such fluctuations, and when there is therefore danger of serious hypo- 
glycasmic attacks if a constant dose of insulin is being maintained and 
cannot be altered. Implantation of chorionic, and horse and sheep pituitary^ 
gonadotrophins mixed with 90 per cent, of cholesterol, markedly increased 
the effectiveness of the hormone which gave a uniform absorption over short 
periods (about a week). In the human subject, the absorption rate of different 
hormones has been studied. Thom and Firor (1940) found that pellets of 
deoxycorticosterone acetate remained effective in cases of Addison’s 
disease for nine to twelve months. Greenblatt and Hair (1945) showed that 
the absorption rate of progesterone was about 20 per cent, per month. 
Foss (1942) examined the absorption rate of progesterone, testosterone, 
testosterone propionate, cestradiol and oestrone, and found the rate to 
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diminish in that order. Bishop and Folley (1944) showed that 100 mg. 
fused pellets of testosterone w'ere completely absorbed in 220 days. 

Summarizing the reports of other workers and my own experience the 
following approximate figures may be tentatively put forward. 

Approximate duration of 
Hormone effectiveness of too mg. 

pellet 

StilbcEStrol 4 to 5 months 

Testosterone 5 to 7 months 

Deoxycorticosterone acetate . . . . . . 8 to la months 

CEstradiol . . . . . . . . . . . . la to 18 months 

Progesterone is not included in this list because I have never been able to place 
it sufficiently superficially to find and remove it subsequently vithout the very^ great 
likelihood of its extruding. 

THE TECHNIQUE OF HORMONE PELLET IMPLANTATION 

Various techniques have been evolved by different workers, and there is 
perhaps a tendency to suggest that pellet implantation is a procedure w'hich 
requires special technical dexterity not easily acquired by the practitioner. 
This is by no means true. The problem is quite simple. It is required to 
lodge somewhere beneath the skin one or more sterilized foreign bodies 
in such a way that the wound heals by first intention, and with the minimum 
of discomfort to the patient. It is well to realize that the pellets are foreign 
bodies and therefore to take every possible precaution that they are im- 
planted aseptically. It is therefore wise — indeed, in my opinion, essential — 
to conduct this minor operation with full surgical technique in an operating 
theatre. A sterile gown, cap, mask and gloves should be worn, and the 
patient should be carefully towelled up. Various sites have been chosen for 
the implantation, such as the forearm, where a permanently disfiguring 
scar is produced, the subscapular region of the back, where the skin is thick 
and vascular, the abdominal wall, either in the midline below the umbilicus, 
or at the outer border of the rectus muscle, the region superficial to the 
inguinal canal, and the region of the hip. I have finally selected the latter. 
Within the triangle formed by a line drawn horizontally backwards for 
three inches from the anterior superior spine of the ilium, and a line dropped 
vertically for three inches from the highest point of the iliac crest, there is a 
convenient area which is relatively avascular, amply supplied by muscle, 
should deep implantation be indicated, and undisturbed by any movement 
of the leg in relation to the trunk. The implantation is carried out under 
local anesthesia, consisting of i per cent, procaine, ndth the addition of 
2 minims (0.12 ml.)of adrenaline to the ounce (28.5 ml.). The local anesthetic 
is injected from a Labat’s syringe with an eccentric nozzle so that the needle 
lies horizontal to the skin and permits easy infiltration of the superficial 
layers. The needle should be of fine bore, and no longer than tivo inches (a 
no. 2 needle). A superficial wheal of about the size of half-a-crown should 
be made. A Bard-Parker no. 3 scalpel \vith a small, flat blade (no. 15 blade) 
should be used for the incision, which should extend for one-half to two 
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inches according to the number of pellets to be implanted, and parallel to 
the iliac crest. The incision should penetrate tlie skin and incise the super- 
ficial subcutaneous layer. Occasionally a superficial vessel is severed and 
the bleeding should promptly be controlled with a small Dunhill’s arter}' 
forceps. Holding the lip of the incision with a pair of fine-toothed dissecting 
forceps, blunt dissection with a pair of round-pointed iridectomy scissors 

Towel Clips 



FIG. I.— TRAY PREPARED FOR HORMONE IMPLANTATION. 

is then made between the skin and the fatty subcutaneous layer. A pocket is 
thus made first on one side and then on the other of the incision. The pocket 
should extend at least two inches from the incision and should be made 
broad enough to accommodate the requisite number of pellets to be im- 
planted. Thus if six loo mg. pellets of testosterone are to be implanted, 3 
will be lodged in the pocket above the incision and 3 in the pocket below it. 
If care is taken to make the pocket exactly at the level of contact between 
skin and subcutaneous tissue practically no bleeding will be produced. If 
oozing does occur, it must be controlled before the tablets are implanted. 
The tablets should finally lie in the pockets, sufficiently remote from the 
incision so that they cannot be seen when the skin edges are brought together 
with I, 2 or 3 small nylon stitches. The wound should be covered ivith a 
very small dry dressing of sterile gauze and a small oval-shaped piece of 
Elastoplast the size of a crown piece. Instructions are given to the patient 
to keep the dressing dry (i.e. not to have a bath), and to have the stitches 
removed in ten days and to continue to wear a dressing for another four 
days. 

Deep implantation . — In the case of progesterone it is necessaiy to implant 
the pellets deeply. For this purpose a trocar and cannula are used. I have the 
pellets made in the form of thin long cylinders weighing 25 mg. each, so 
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that the cannula need only be of fine bore and trauma to the tissues is 
minimized. Using the same site of implantation a short incision is made 
through the skin and deep fascia. The knife is then stabbed into the under- 
lying muscle to make a track along which the cannula can be subsequently 
directed. Care, however, should be taken, especially in a thin patient, to 
avoid touching the periosteum of the iliac bone, for that may cause pain. It 
is desirable to make a separate track for each pellet, but this does not always 
necessitate a separate stab : the cannula can often be manipulated in situ, so 
that the next pellet is lodged at some distance from the previous one. Each 
pellet is placed in the mouth of the cannula and gently pressed into position 
by the blunt-ended trocar. 

Some workers use a trocar and cannula even for superficial implantation. 

I prefer to visualize the floor of the subcutaneous pocket, to make sure there 
is no oozing before the incision is closed; othenvise a bruise or even a quite 
severe htematoma may develop, which tvill not only be painful, but may 
lead to expulsion of the pellets. 

Removal of pellets . — Should it ever become necessary to remove a pellet it 
is as well to feel for it and mark its position with some sterile dye, such as 
Bonney’s paint, before injecting the local an^thetic, for the wheal will mask 
its position. The scar of the previous incision should be removed by making 
an eliptical incision. 

INDICATIONS FOR HORMONE IMPLANTATION THERAFV 

This method of administration is indicated in cases in which it is desirable 
to obtain a concentrated and constant effect over a long period of time. 

(Estrogens . — Implantation therapy should not be employed in women 
before the menopause, as it will give rise to flooding from a metropathic 
type of endometrium. The only exception to this rule is in cases of pseudo- 
hermaphroditism or ovarian agenesis in which no ovarian activity is demon- 
strable, and in which it is desirable to induce such secondary sexual 
characters as development of the breasts; three loomg. pellets of stilboestrol 
or cestradiol shou’d then be used. Small doses of cestrogen, e.g. 50 mg. of 
oestradiol, may be given to control the menopausal symptoms of patients 
who have undergone a bilateral oophorectomy, especially if the uterus has 
also been removed. CEstrogens have for some time been employed in large 
doses for the treatment of carcinoma of the breast, in post-menopausal 
women, and for carcinoma of the prostate. Implantation would ^eem to be 
an ideal mode of administration, and dose? up to three 100 mg. pellets of 
stilbce.strol or oestradiol are probably considerably more effective than oral 
or parenteral treatment. 

Progesterone.— Pxogt&teiono implants are used in cases of habitual 
abortion, in which it is considered that there is inadequate secretion of this 
hormone. The pellets should be implanted deeply, and sLx 25 mg. pellets 
seem to be an effective dose. 
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broad enough to accommodate the requisite number of pellets to be im- 
planted. Thus if six lOo mg. pellets of testosterone are to be implanted, 3 
will be lodged in the pocket above the incision and 3 in the pocket below it. 
If care is taken to make the pocket exactly at the level of contact between 
skin and subcutaneous tissue practically no bleeding will be produced. If 
oozing does occur, it must be controlled before the tablets are implanted. 
The tablets should finally lie in the pockets, sufficiently remote from the 
incision so that they cannot be seen when the skin edges are brought together 
with I, 2 or 3 small nylon stitches. The wound should be covered with a 
very small dry dressing of sterile gauze and a small oval-shaped piece of 
Elastoplast the size of a crown piece. Instructions are given to the patient 
to keep the dressing dry (i.e. not to have a bath), and to have the stitches 
removed in ten days and to continue to wear a dressing for another four 
days. 

Deep implantation . — In the case of progesterone it is necessary to implant 
the pellets deeply. For this purpose a trocar and cannula are used. I have the 
pellets made in the form of thin long cylinders weighing 25 mg. each, so 
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that the cannula need only be of fine bore and trauma to the tissues is 
minimized. Using the same site of implantation a short incision is made 
through the skin and deep fascia. The knife is then stabbed into the under- 
Ij-ing muscle to make a track along which the cannula can be subsequently 
directed. Care, however, should be taken, especially in a thin patient, to 
avoid touching the periosteum of the iliac bone, for that may cause pain. It 
is desirable to make a separate track for each pellet, but this does not always 
necessitate a separate stab; the cannula can often be manipulated in situ, so 
that the next pellet is lodged at some distance ft-om the preUous one. Each 
pellet is placed in the mouth of the cannula and gently pressed into position 
by the blunt-ended trocar. 

Some workers use a trocar and cannula even for superficial implantation. 
I prefer to visualize the floor of the subcutaneous pocket, to make sure there 
is no oozing before the incision is closed; otherwise a bruise or even a quite 
severe hematoma may develop, which will not only be painful, but may 
lead to expulsion of the pellets. 

Removal of pellets . — Should it ever become necessaiy- to remove a pellet it 
is as well to feel for it and mark its position with some sterile dj’e, such as 
Bonney’s paint, before injecting the local anesthetic, for the wheal \%t 11 mask 
its position. The scar of the previous incision should be removed by m akin g 
an eliptical incision. 

INDICATIONS FOR HORMONE IMPLANTATION THERAPY 

This method of administration is indicated in cases in which it is desirable 
to obtain a concentrated and constant effect over a long period of time. 

(Estrogens . — Implantation therapy should not be eroplo3'ed in women 
before the menopause, as it will give rise to flooding from a metropathic 
t}’pe of endometrium. The only exception to this rule is in cases of pseudo- 
hermaphroditism or ovarian agenesis in which no ovarian activity is demon- 
strable. and in which it is desirable to induce such secondary' sexual 
characters as development of the breasts; three loomg. pellets ofstilbcestrol 
or cestradiol shou’d then be used. Small doses of cestrogen, e.g. 50 mg. of 
(Estradiol, may be given to control the menopausal sjTnptoms of patients 
who have undergone a bilateral oophorectomy, especially it the uterus has 
also been removed. (Estrogens have for some time been employed in large 
doses for the treatment of carcinoma of the breast, in post-menopausal 
women, and for carcinoma of the prostate. Implantation would seem to be 
an ideal mode of administration, and dose.^; up to three 100 mg. pellets of 
stilboestrol or cestradiol are probably considerably more effective than oral 
or parenteral treatment. 

Progesterone.— Pro%esxe.Tone implant® are used in cases of habitual 
abortion, in which it is considered that there is inadequate secretion of this 
hormone. The pellets should be implanted deeply, and six 25 mg. pellets 
seem to be an effective dose. 
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that the cannula need only be of fine bore and trauma to the tissues is 
minimized. Using the same site of implantation a short incision is made 
through the skin and deep fascia. The knife is then stabbed into the under- 
lying muscle to make a track along which the cannula can be subsequently 
directed. Care, however, should be taken, especially in a thin patient, to 
avoid touching the periosteum of the iliac bone, for that may cause pain. It 
is desirable to make a separate track for each pellet, but this does not always 
necessitate a separate stab: the cannula can often be manipulated in situ, so 
that the next pellet is lodged at some distance from the previous one. Each 
pellet is placed in the mouth of the cannula and gently pressed into position 
by the blunt-ended trocar. 

Some workers use a trocar and cannula even for superficial implantation. 
I prefer to visualize the floor of the subcutaneous pocket, to make sure there 
is no oozing before the incision is closed; otherwise a bruise or even a quite 
severe haematoma may develop, which rvill not only be painful, but may 
lead to expulsion of the pellets. 

Removal of pellets . — Should it ever become necessary to remove a pellet it 
is as well to feel for it and mark its position with some sterile dye, such as 
Bonney’s paint, before injecting the local anesthetic, for the wheal will mask 
its position. The scar of the previous incision should be removed by making 
an eliptical incision. 

INDICATIONS FOR HORMONE IMPLANTATION THERAPV 

This method of administration is indicated in cases in which it is desirable 
to obtain a concentrated and constant effect over a long period ot time. 

(Estrogens . — Implantation therapy should not be employed in women 
before the menopause, as it will give rise to flooding from a metropathic 
type of endometrium. The only exception to this rule is in cases of pseudo- 
hermaphroditism or ovarian agenesis in which no ovarian activity is demon- 
strable, and in which it is desirable to induce such secondary sexual 
characters as development of the breasts; three loomg. pellets of stilboestrol 
or cestradiol shou'd then be used. Small doses of oestrogen, e.g. 50 mg. of 
oestradiol, may be given to control the menopausal symptoms of patients 
who have imdergone a bilateral oophorectomy, especially it the uterus has 
also been removed. Qistrogens have for some time been employed in large 
doses for the treatment of carcinoma of the breast, in post-menopaasal 
women, and for carcinoma of the prostate. Implantation would «eem to be 
air ideal mode of administration, and dose,= up to three 100 mg. pellets of 
stilboestrol or oestradiol are probably considerably more effective than oral 
or parenteral treatment. 

Progesterone.—ProgesteranQ implants are used in cases of habitual 
abortion, in which it is considered that there is inadequate secretion of this 
hormone. The pellets should be implanted deeply, and six 25 mg. pellets 
seem to be an effective dose. 
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Testosterone . — Implantation of testosterone pellets is primarily indicated 
in cases of eunuchoidism due to failure of testicular development. Six 
100 mg. pellets are usually adequate and should be repeated every sLx 
months. Adult males who have been castrated as the result of injury to the 
testicles or tuberculous epididymo-orchitis are satisfactorily treated by this 
method. Testosterone has a protein-anabolic effect. In cases of total pituitary 
failure, such as Simmonds’s disease, the muscular atrophy which leads to 
true muscular weakness can be overcome by an implantation of four lOO mg. 
pellets of testosterone. Large doses of androgen are also being used in cases 
of carcinoma of the breast in pre-menopausal women, and eight to ten too 
mg. pellets should be implanted every six months. It should be emphasized 
that this treatment should be reserved for inoperable cases, and advice 
should be sought from a recognized authority before embarking upon it. 

Deoxycorticosterone acetate . — Implantation of this hormone has for some 
time been employed in cases of Addison’s disease. There has been a tendency 
to calculate too accurately the hormone requirement of any individual 
patient, without due regard to the increased effectiveness of the hormone 
when administered by implantation. It is probably safer to give a reladvely 
small implant, such as two to four too mg. pellets as a basic dose, and cut 
down the supplementary salt intake proportionately. This treatment is 
rather specialized, and it is as well to seek the advice of a consultant who 
has considerable experience of the condition. Overdosage may lead to 
oedema, and sometimes to pulmonary oedema, which may not be easy to 
detect, but which may have serious, and even fatal, consequences. 
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PAIN IN PERIPHERAL VASCULAR DISEASE 
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From the Department of Surgery, University of Edinburgh. 

Pain, the most common symptom of peripheral vascular disease, is due in 
almost every instance to ischtemia, so that this article is concerned primarily 
\vith obliterative arterial disease. Other disorders of the arterial tree, such 
as Raynaud’s disease and diseases of the veins and lymphatics, cause dis- 
comfort rather than true pain, and are therefore excluded. 

PAIN IN OBLITERATIVE ARTERITIS 
The term obliterative arteritis includes two conditions: thromboangiitis 
obliterans and arteriosclerosis (including arteriosclerosis obliterans, Moncke- 
berg’s sclerosis, and atheroma). Both conditions are much commoner in men 
than in women; thromboangiitis occurs almost exclusively in men under 
forty and arteriosclerosis mainly in men over fifty, whilst between these 
ages symptoms may be due to late onset of thromboangiitis or early onset 
of arteriosclerosis. 

The etiology and pathology of the two conditions are different, but the 
macroscopic appearances of the arteries at the sites of occlusion are similar; 
there are changes in the vessel wall and partial or complete occlusion of the 
lumen. In both, complete occlusion results from thrombosis, the thrombus 
being later converted into fibrous tissue through which new channels may 
pass in an attempt to recanalize the artery. An artery may show complete 
occlusion, or only some narrowing, at one point; or over a long segment the 
lumen may be irregularly narrowed, or it may be completely obliterated. 
In thromboangiitis it is common to find several segments of complete 
occlusion separated by segments of apparently normal artery. It is important 
to appreciate that not only may the main arteries of a limb be involved, 
but also the smaller arteries which might take part in the collateral circula- 
tion, or bypass, around an obstruction. The result of the various degrees of 
obstruction is ischEemia of varying degree in the distal tissues, which may 
cause one or more of four types of pain: (i) intermittent claudication; (2) 
rest pain; (3) ischsmic neuritis; (4) pain of ulceration — gangrene. 

INTERMITTENT CLAUDICATION 

This is a symptom of muscle ischsmia, and because obliterative arteritis 
affects the vessels of the lower limb more often than those of the upper 
limb, intenmttent claudication occurs mainly in the leg. The muscles of the 
calf are particularly affected, and the history is typical. The patient states 
November 1949. Vol. 163 (445) 
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that, after walking a certain distance, he experiences a sense of fatigue in 
one or other calf; if he continues, this develops into true pain, which is 
cramp-like and tends to be most severe on the inner aspect of the calf; if 
he persists further, the pain increases until he is forced to stop and rest; 
after a short period the pain disappears completely. He may then resume 
his walk until he has covered the same distance, when the process is re- 
peated. This distance is the “claudication distance”, and it is almost constant 
for any one individual, between 20 yards and 800 yards or more. It is 
increased if he walks slowly or downhill, and reduced if he walks quickly or 
uphill; it is commonly shorter in cold weather. It is important to recognize 
that the pain is relieved by a short period of rest and without change of 
posture, two points which distinguish it from pain of non-vascular origin. 

After the calf, the intrinsic muscles of the foot are those most often 
affected. The pain is brought on by walking, but it is less crarap-like than 
calf pain and it is often described as the sensation felt when “crossing pebbles 
barefoot” ; this is because the ischaemia affects not one large muscle, but a 
number of small muscles which suffer short periods of claudication in turn, 
and so give rise to this “knobbly” pain. It is quickly relieved by rest. In 
advanced disease any muscle may claudicate, and pain on exercise has been 
described in the thigh, gluteal and lumbar muscles. Except in advanced 
thromboangiitis, it is rare in the upper extremity. 

In most cases, the site of claudication’ indicates the approximate level of 
the arterial obstruction; if the foot alone claudicates, the obstruction is in 
the lower leg, whereas if the calf is affected, a popliteal or femoral occlusion 
will be suspected. In most cases, palpation of the pulses will confirm these 
suspicions, but occasionally claudication occurs in the calf when distal 
pulses are present. In this event, the arterial occlusions lie in the sural 
arteries which supply the two heads of gastrocnemius. These are end 
arteries, and collateral circulation is not available to meet the needs of 
exercise. Most muscles have alternative blood supplies, and are therefore 
less liable to suffer ischremia, even when the main vessel of the limb is 
occluded; indeed, circulation within muscles is sometimes increased by 
occlusion of the main vessel to participate in the bypass, although the main 
collateral circulation develops in subcutaneous and named branches of the 
main vessel. 

It remains to mention one other factor — arterial spasm — in the causation 
of ischsemic claudication. That spasm occurs in thromboangiitis is well 
established, and it is probably a factor in producing ischaemia in younger 
patients with arteriosclerosis. It is doubtful, however, if spasm ever causes 
intermittent claudication in the absence of organic arterial disease. In a 
small number of patients, distal pulses present at rest are temporarily 
abolished by exercise. This effect must be due to spasm; it is almost certain 
that these patients, who are usually in the early forties, have organic disease 
which cannot yet be identified, and they should be treated as patients with 
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early obliterative arteritis and observed over a period of years for further 
evidence of arterial occlusion. 

By what mechanism does muscle ischaemia produce pain? Not oxygen 
lack, because venous blood from the lower limb of a patient with obliterative 
disease is better oxygenated than venous blood from a healthy lower limb. 
The exact cause of claudication is not known, but it is probably the 
accumulation of muscle metabolites produced during activity and extruded 
from the fibres to lie in the tissue spaces as relatively stable chemical com- 
pounds; in normal muscle these are destroyed or removed, but in ischtemic 
muscle their dispersal lags behind their production. That the pain stimulus 
is physico-chemical rather than purely chemical is suggested by the rapid 
disappearance of pain on rest. Further confirmation that pain arises from 
products of muscle metabolism is afforded by the finding that at the height 
of claudication induced by exercise in a healthy limb which is occluded by 
a tourniquet, the vessels of the claudicating muscles are fully dilated; and 
it is known that muscle vessels dilate in response to the accumulation of 
metabolites and not through a decrease in sympathetic vasoconstrictor tone, 
which is the mechanism in subcutaneous vessels. 

REST PAIN 

Rest pain indicates a severe degree of ischtemia in the distal parts of the 
limb; it is more severe in thromboangiitis than in arteriosclerosis, and it 
occurs not only after arterial thrombosis in these conditions, but also 
after arterial embolism. 

Rest pain is constant, and is not relieved by recumbency. Indeed it is most 
severe at night, keeping the patient awake. It is usually situated in the toes 
and metatarsal region, but in severe cases may involve the foot and lower leg. 
In character, it is a gnawing, aching pain, to which a hot, burning sensation 
may be added; it causes extreme distress, and even partial relief is hard to 
obtain, but not infrequently the patient finds that rest pain is more easily 
tolerated when the feet are dependent, and he may spend hours at night with 
the feet dangling over the bedside, or he may attempt to sleep in a chair. As 
a rule elevation of the limbs above the horizontal increases the pain, but 
in rare instances the patient may be able to sleep with the feet raised on 
pillows. In severe cases there is objective sensory loss, but relief is obtained 
by grasping the toes and foot, or rubbing them with the hands; hours may 
be spent thus each night. In time, an effect on general body economy be- 
comes apparent and morale is undermined; the patient will not eat, sleep 
becomes impossible, and he may demand amputation to rid him of his 
misery. Rest pain may be an indication that gangrene is imminent; there are 
few patients who, having been forced to attempt sleep in a chair, have pre- 
served their limbs for any length of time. However, not all limbs progress 
to gangrene, and with rest and care, particularly avoidance of even minimal 
injury, a number may be nursed back to some degree of usefulness, which 
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that, after walking a certain distance, he experiences a sense of fatigue in 
one or other calf; if he continues, this develops into true pain, which is 
cramp-like and tends to be most severe on the inner aspect of the calf; if 
he persists further, the pain increases until he is forced to stop and rest; 
after a short period the pain disappears completely. He may then resume 
his walk until he has covered the same distance, when the process is re- 
peated. This distance is the “claudication distance”, and it is almost constant 
for any one individual, between 20 yards and 800 yards or more. It is 
increased if he walks slowly or downhill, and reduced if he walks quickly or 
uphill; it is commonly shorter in cold weather. It is important to recognize 
that the pain is relieved by a short period of rest and without change of 
posture, two points which distinguish it from pain of non-vascular origin. 

After the calf, the intrinsic muscles of the foot are those most often 
affected. The pain is brought on by walking, but it is less cramp-like than 
calf pain and it is often described as the sensation felt when “crossing pebbles 
barefoot” ; this is because the ischaemia affects not one large muscle, but a 
number of small muscles which suffer short periods of claudication in turn, 
and so give rise to this “knobbly” pain. It is quickly relieved by rest. In 
advanced disease any muscle may claudicate, and pain on exercise has been 
described in the thigh, gluteal and lumbar muscles. Except in advanced 
thromboangiitis, it is rare in the upper extremity. 

In most cases, the site of claudication’ indicates the appro.ximate level of 
the arterial obstruction; if the foot alone claudicates, the obstruction is in 
the lower leg, whereas if the calf is affected, a popliteal or femoral occlusion 
will be suspected. In most cases, palpation of the pulses will confirm these 
suspicions, but occasionally claudication occurs in the calf when distal 
pulses are present. In this event, the arterial occlusions lie in the sural 
arteries which supply the two heads of gastrocnemius. These are end 
arteries, and collateral circulation is not available to meet the needs of 
exercise. Most muscles have alternative blood supplies, and are therefore 
less liable to suffer ischaemia, even when the main vessel of the limb is 
occluded; indeed, circulation within muscles is sometimes increased by 
occlusion of the main vessel to participate in the bypass, although the main 
collateral circulation develops in subcutaneous and named branches of the 
main vessel. 

It remains to mention one other factor — arterial spasm — in the causation 
of ischaemic claudication. That spasm occurs in thromboangiitis is well 
established, and it is probably a factor in producing ischaemia in younger 
patients with arteriosclerosis. It is doubtful, however, if spasm ever causes 
intermittent claudication in the absence of organic arterial disease. In a 
small number of patients, distal pulses present at rest are temporarily 
abolished by exercise. This effect must be due to spasm; it is almost certain 
that these patients, who are usually in the early forties, have organic disease 
which cannot yet be identified, and they should be treated as patients with 
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THE PAIN OF ulceration: GANGRENE 

In obliterative arteritis, injury which may at first appear trivial is the cause 
in more than half the cases of gangrene. In the majority of patients, the first 
part to be affected is the tip of a toe and the extent of gangrene may vary 
from this to the whole foot, the cause of massive gangrene being almost in- 
variably sudden massive thrombosis in a diseased artery. Ulceration is more 
common in thromboangiitis than in arteriosclerosis, and like gangrene is 
usually precipitated by trauma. Ischaemic tissues are especially vulnerable 
to all forms of trauma, whether physical, thermal or chemical; not in- 
frequently, unsuitable treatment by the patient is the precipitating factor. 
The pain of gangrene is similar to rest pain; its intensity is quite variable. 
It tends to be more severe in moist gangrene; dry gangrene is usually more 
p ainf ul in thromboangiitis than in arteriosclerosis, in which it is sometimes 
painless. 

The cause of pain in gangrene and ulceration is the process of destruction 
of tissues, sensory nerve endings and nerve fibres by ischaemia and infection. 

TREATMENT OF PAIN IN OBLITERATIVE ARTERITIS 

When a main vessel is ligated, nature’s response is to develop alternative 
channels for the maintenance of distal nutrition; these may be adequate or 
inadequate, according to the site of the block, the age of the patient, the 
time of injury and other factors, such as loss of blood. From this natural 
response the principles of treatment of obliterative disease may be deduced. 
Since it is impossible to “replumb” the limbs, the next best treatment is to 
foster the development of a collateral circulation, and to provide optimum 
conditions for its maintenance. 

The development of an adequate collateral circulation depends upon four 
main factors: the level of obstruction, the rate of obstruction, the degree to 
which collateral vessels themselves are diseased, and the presence or 
absence of spasm. Arterial spasm is a feature of thromboangiitis and of 
early arteriosclerosis; it may be a small factor in the older arteriosclerotic, 
and since it is the only one of the four main factors over which control may 
be exercised, measures to combat it should be instituted in all patients. 

Once begun, the struggle between obliterative process, on the one hand, 
and collateral circulation and tissue requirements on the other, ends only 
when the patient dies, although occasionally in thromboangiitis a stage is 
reached when episodes of arterial obstruction cease. In the great majority 
of patients the struggle goes on, for a new occlusion at a different level, or a 
sudden complete occlusion from thrombosis, or an extension of disease to 
collateral vessels, or spasm induced by exposure to cold, may so tip the 
scales in favour of the obliterative process that the collateral circulation 
becomes inadequate for tissue requirements and gangrene results. On the 
other side, an increased demand by the tissues may find the collateral 
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will be directly proportional to the extent of collateral circulation which can 
be fostered and maintained. 

Before the onset of true rest pain, there is as a rule a period of weeks or 
months during which the patient has been conscious that some change in 
sensation was occurring. This is often difficult to describe, and may be 
only an “awareness” of his toes; a consciousness of them in a patient who 
has previously taken them for granted. “Numbness” or a “dead feeling” 
may be felt, perhaps outlasting the usual effects of cold or exercise to which 
he has been accustomed ; vague tinglings are not uncommon. These symp- 
toms are not true pain, but rather sources of discomfort; they are included 
because they may be the precursors of true rest pain and, if present in a 
patient whose main complaint is intermittent claudication, are an indication 
of distal ischEemia. 

Rest pain is the result of severe ischmmia of tissues and of sensory nerve 
endings. When the latter suffer from ischmmia, the more highly specialized 
are affected first, as can be demonstrated objectively by testing skin sen- 
sitivity. Light touch and light pinprick will not be appreciated in a zone 
of varying extent, but with pro.ximal margin always circular; the anaesthetic 
area is of boot, shoe or slipper distribution, or it may be smaller, involving 
only the forefoot or toes. It will invariably be found that crude forms of 
sensation, such as deep pinprick or heavy pressure, are appreciated within 
a territory in which light touch and light pinprick are not; this conforms to 
the varying vulnerability of different types of sensory nerve endings. The 
character of rest pain can now be understood: the dull, hot pain is that 
initiated by the most crude types of end organs, the only ones to survive the 
ischtemia. That tinglings are felt in the prodromal phase is due to the milder 
degree of the ischiemia, which has not yet inactivated the more sensitive end 
organs. 

ISCHAEMIC NEURITIS 

Ischemic neuritis is an indication of severe ischaemia. It occurs especially 
when the site of occlusion is in a pro.ximal segment of a main artery (femoral 
or external iliac). It may occur after embolism as well as in obliterative 
arteritis, and may persist for months. The pain tends to be of a shooting, 
stabbing character. It may follow the course of a large nerve, although its 
peripheral projection rarely corresponds to the cutaneous distribution of any 
one nerve. If ulceration or gangrene is present, the sudden, darting pain 
often originates in its neighbourhood. Ischaemic neuritis tends to cause a 
flitting type of pain, felt sometimes in one part of the limb, sometimes in 
another. Constant in the later stages, it may be transient initially and then 
resembles what has been termed “pre-rest pain”. 

The cause of ischaemic neuritis is ischaemic degeneration of nerve fibres. 
It is similar to the cause of rest pain, except that the involvement of the 
neurones is more proximal ; again the less specialized fibres remain longest 
unaffected. 
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of warmth, which helps to keep such collateral vessels as are available in a 
state of vasodilatation. Room temperatures should be between 65 and 
70° F. ; this is desirable whether the patient is confined to bed or ambulant. 
Reference has already been made to the need for warm clothes when the 
patient is able to go out of doors. All these measures are directed towards 
the provision of optimum conditions for the maintenance of the available 
collateral circulation in as efficient a state as possible, and towards the 
elimination of any demand by the tissues which the collateral circulation 
cannot meet. There are available more specific forms of treatment, the object 
of which is to amplify those already described. 

(2) Specific Measures 

(a) Reflex vasodilatation. — ^Just as cooling of the hands causes a generalized 
vasoconstriction, so heating of the hands leads to generalized vasodilatation, 
provided that the peripheral vessels are not so diseased that dilatation is 
impossible, as may be the case in older patients with arteriosclerosis. 
Reflex dilatation is of most value therefore in thromboangiitis and in 
young patients with arteriosclerosis; it is also of benefit in sudden arterial 
occlusion. Provided the upper extremities are not involved by the disease, 
the hand may be warmed by hot-water bottles, a heat-cage, electric pads or, 
as has been found especially useful, by electrically heated gloves. This form 
of treatment has its greatest value when the obliterative process is causing 
rest pain and ischtemic neuritis, and should be maintained for at least six 
of the waking hours; it is helpful also in the less severe forms of ischemia 
and, by helping to open up collaterals, it may slightly increase claudication 
distance. When the patient is ambulant, before going out of doors it is 
advisable to secure reflex vasodilatation for one hour. 

(b) Intermittent vejious occlusion. — ^This measure is also of benefit for 
rest pain and ischmmic neuritis. By means of a special apparatus, pneumatic 
cuffs around the upper thighs are inflated for two minutes in every four to 
a pressure of 35 to 40 mm. Hg. During the compression phase, the venous 
return is reduced and the limb is filled with arterial blood. It is believed 
that the amplitude of pulsation in the collateral circulation is increased, but 
this may be only temporary. On the first day, one hour of treatment is 
completed; on successive days the treatment is increased by one hour, 
until eight hours are completed. Intermittent occlusion may be used at night 
when the patient is sleeping, or by day simultaneously with reflex vaso- 
dilatation. 

(c) Postural exercises. — ^Various types have been used, the most popular 
being known as the Buerger-Alien exercises. The limbs are elevated to 45° 
until full blanching has occurred in the feet; the legs are now held de- 
pendent until full rubor develops; then non-weight-b earing foot exercises 
are performed for two minutes. Each cycle lasts for about four minutes, and 
six cycles comprise one ."ession, of which three should be performed daily. 
The refilling of the dependent limbs with fresh arterial blood aids nutrition^ 
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circulation wanting. E.xercise may increase muscle requirements so that 
claudication occurs if the collateral circulation is inadequate. After injury 
or infection of the tissues, the increased demand for blood is more serious, 
for if unfulfilled, death of tissue is the result. 

Treatment has therefore two main objectives: first, to foster the collateral 
circulation, and secondly, to prevent the tissues from making excessive 
demands on that circulation. Treatment is conveniently divided into four 
sections, of which the last, amputation, is the final resort if the battle is 
lost. 

(i) General Care 

The patient must be told enough about his condition to enable him to 
cooperate in treatment. He must pay particular attention to his feet, avoiding 
even slight injury; the cutting of toenails correctly, the treatment of corns 
and the wearing of well-fitting shoes and seamless, close-woven woollen 
socks are important matters. He must avoid crowds. He must avoid e,x- 
posure to cold, tor cold causes vasoconstriction by direct action on arteries 
and by affecting the whole arterial system through sympathetic nerves, and 
by the liberation of adrenaline. Not only must he keep the affected limbs 
warm, but he must avoid chilling of any part of the body, and especially 
of the hands, because if the hands are allowed to become cold, reflex vaso- 
constriction may occur in the legs. Clothes must be warm, and to avoid 
chilling of the leg between knee and sock, long undergarments should be 
worn. The patient should stop smoking, because even in a normal person 
the blood flow through a limb is diminished by smoking cigarettes; this is 
particularly important in thromboangiitis. On the other hand, he must be 
encouraged to seek beneficial conditions. Rest in bed is essential for the 
patient with severe rest pain or gangrene; elevation of the head of the bed 
for six inches induces passive venous congestion, which may limit the 
extent of gangrene and reduce the agony of rest pain. A cradle should be 
used to prevent pressure by the bedclothes, which should be left open over 
the lower end of the cradle, to expose the lower part of the limb to room 
temperature. Blankets are best made of some cellular material and the sheets 
should be of flannelette. Above all, it is important to insist that the feet are 
not directly heated by hot-water bottles or a heat-cage. In the absence of 
other symptoms, patients with intermittent 'claudication need not be con- 
fined to bed, and indeed a little exercise is beneficial provided that the 
patient rests before his claudication distance is reached. For any degree of 
ischaemia, an adequate amount of sleep is essential, because not only is the 
affected part at rest, but the vessels of the limb are maintained during sleep 
at the widest possible dilatation; a little whisky or other spirit one hour 
before bedtime ensures that bed is reached with the vessels already dilated. 
For severe rest pain, sedation is necessary and codeine has been found useful, 

I houeh as a last resort it may be necessary to use morphine. 

Second in importance to the provision of adequate rest is the provision 
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of warmth, which helps to keep such collateral vessels as are available in a 
state of vasodilatation. Room temperatures should be between 65 and 
70° F. : this is desirable whether the patient is confined to bed or ambulant. 
Reference has already been made to the need for warm clothes when the 
patient is able to go out of doors. All these measures are directed towards 
the provision of optimum conditions for the maintenance of the available 
collateral circulation in as efficient a state as possible, and towards the 
e limin ation of any demand by the tissues which the collateral circulation 
cannot meet. There are available more specific forms of treatment, the object 
of which is to amplify those already described. 

{2) Specific Measures 

(a) Reflex vasodilatation. — ^Just as cooling of the hands causes a generaliaed 
vasoconstriction, so heating of the hands leads to generalized vasodilatation, 
provided that the peripheral vessels are not so diseased that dilatation is 
impossible, as may be the case in older patients with arteriosclerosis. 
Reflex dilatation is of most value therefore in thromboangiitis and in 
young patients rvith arteriosclerosis; it is also of benefit in sudden arterial 
occlusion. Provided the upper extremities are not involved by the disease, 
the hand may be warmed by hot-water bottles, a heat-cage, electric pads or, 
as has been found especially useful, by electrically heated gloves. This form 
of treatment has its greatest value when the obliterative process is causing 
rest pain and ischaemic neuritis, and should be maintained for at least sL\ 
of the waking hours; it is helpful also in the less severe forms of ischtemia 
and, by helping to open up collaterals, it may slightly increase claudication 
distance. When the patient is ambulant, before going out of doors it is 
advisable to secure reflex vasodilatation for one hour. 

(b) Intermittent venous occlusion. — ^This measure is also of benefit for 
rest pain and ischamic neuritis. By means of a special apparatus, pneumatic 
cuffs around the upper thighs are inflated for two minutes in every four to 
a pressure of 35 to 40 mm. Hg. During the compression phase, the venous 
return is reduced and the limb is filled with arterial blood. It is believed 
that the amplitude of pulsation in the collateral circulation is increased, but 
this may be only temporary. On the first day, one hour of treatment is 
completed; on successive days the treatment is increased by one hour, 
until eight hours are completed. Intermittent occlusion may be used at night 
when the patient is sleeping, or by day simultaneously with reflex vaso- 
dilatation. 

(c) Postural exercises. — ^Various types have been used, the most popular 
beirig known as the Buerger-AUen exercises. The limbs are elevated to 45° 
until full blanching has occurred in the feet; the legs are now held de- 
pendent until full rubor develops; then non- weight-bearing foot exercises 
are performed for two minuto. Each cycle lasts for about four minutes, and 
srx cycles comprise one .'•ession, of which three should be performed daily. 
The refilling of the dependent limbs rvith fresh arterial blood aids nutrition] 



4S0 


THE PRACTITIONER 


circulation wanting. Exercise may increase muscle requirements so that 
claudication occurs if the collateral circulation is inadequate. After injurj’ 
or infection of the tissues, the increased demand for blood is more serious, 
for if unfulfilled, death of tissue is the result. 

Treatment has therefore two main objectives, first, to foster the collateral 
circulation, and secondly, to prevent die tissues from making excessive 
demands on that circulation. Treatment is conveniently divided into four 
sections, of which the last, amputation, is the final resort if the battle is 

lost. 

(i) General Care 

The patient must be told enough about his condition to enable him to 
cooperate in treatment. He must pay particular attention to his feet, avoiding 
even slight injury; the cutting of toenails correctly, the treatment of corns 
and the wearing of well-fitting shoes and seamless, close-woven woollen 
socks are important matters. He must avoid crowds. He must avoid ex- 
posure to cold, tor cold causes vasoconstriction by direct action on arteries 
and by affecting the whole arterial system through sympathetic nerves, and 
by the liberation of adrenaline. Not only must he keep the affected limbs 
warm, but he must avoid chilling of any part of the body, and especially 
of the hands, because if the hands are allowed to become cold, reflex vaso- 
constriction may occur in the legs. Clothes must be warm, and to avoid 
chilling of the leg between knee and sock, long undergarments should be 
worn. The patient should stop smoking, because even in a normal person 
the blood flow through a limb is diminished by smoking cigarettes; this is 
particularly important in thromboangiitis. On the other hand, he must be 
encouraged to seek beneficial conditions. Rest in bed is essential for the 
patient with severe rest pain or gangrene; elevation of the head of the bed 
for six inches induces passive venous congestion, which may limit the 
extent of gangrene and reduce the agony of rest pain. A cradle should be 
used to prevent pressure by the bedclothes, which should be left open over 
the lower end of the cradle, to expose the lower part of the limb to room 
temperature. Blankets are best made of some cellular material and the sheets 
should be of flannelette. Above all, it is important to insist that the feet are 
not directly heated by hot-water bottles or a heat-cage. In the absence of 
other symptoms, patients with intermittent 'claudication need not be con- 
fined to bed, and indeed a little exercise is beneficial provided that the 
patient rests before his claudication distance is reached. For any degree of 
ischtemia, an adequate amount of sleep is essential, because not only is the 
affected part at rest, but the vessels of the limb are maintained during sleep 
at the widest possible dilatation; a little whisky or other spirit one hour 
before bedtime ensures that bed is reached with the vessels already dilated. 
For severe rest pain, sedation is necessary and codeine has been found useful, 
although as a last resort it may be necessary to use morphine. 

Second in importance to the provision of adequate rest is the provision 
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PAIN IN SUDDEN ARTERIAL OCCLUSION 
Apart from trauma, sudden arterial occlusion is due either to embolism or 
to thrombosis. The usual origin of an embolus is cardiac, in auricular 
fibrillation or m3'0cardial infarction; occasionally a thrombus formed within 
an artery in obliterative arteritis or in the sac of an aneurysm becomes de- 
tached, and passes distally to become impacted as an embolus. In rare 
instances, a detached venous thrombus passes through a patent foramen 
ovale and forms a peripheral arterial embolus. 

In obliterative arteritis, thrombosis is the mechanism by which vessels 
become completely occluded; massive sudden thrombosis is thought to 
occur in about 10 per cent, of patients with thromboangiitis and arterio- 
sclerosis. In the absence of arterial disease, thrombosis sometimes occurs in 
cardiac disease, in polycythasmia, during infectious diseases and after opera- 
tions; slowing of the blood and increased tendency to blood-clotting are 
etiological factors. The differentiation between thrombosis and embolism is 
impossible, if only the local effects are observed; but if cardiac disease is 
present, embolism is the most probable diagnosis, whilst obliterative 
arteritis will favour a diagnosis of thrombosis. 

Pain is a feature of sudden arterial occlusion in only about 50 per cent, 
of patients, and early pain in a smaller number. By early pain is meant 
sudden severe pain occurring %vithin an hour of the presumed time of 
occlusion; it is ill-localized and most commonly felt somewhat distal to the 
level of arterial blockage. It is of little value in the diagnosis of the site of 
occlusion, which is best made by examination of the pulses. Because early 
pain may be accompanied by, or overshadowed by, numbness and 
parffisthesise, its description is difficult for the patient. The cause of this 
sudden pain i= not understood, but it is thought to be due to spasm of the 
main vessel and of collaterals. This hypothesis, for which there is a con- 
siderable amount of e.xperimental proof, e.xplains why the ischEemia pro- 
duced appears to be out of proportion to that expected from obstruction of a 
major vessel if the collateral circulation were intact; it also explains why 
early treatment by reflex vasodilatation may improve the condition within a 
few hours. It is presumed that when sudden arterial occlusion occurs pain- 
lessly, spasm does not occur; there is no doubt that ischaemia is more pro- 
found when pain occurs. There is no satisfactory explanation why a patient 
may have a painful embolic episode after a succession of painless ones, 
although the sensory pathway proximal to the lesion almost certainly must 
remain intact. It is possible that there are two sensory pathways from the 
nerve plexus on the vessel wall at the site of occlusion, one in sensory somatic 
nerves, the other in the nerve plexus surrounding the vessel wall. Reference 
I has already been made to rest pain, ischEemic neuritis and gangrene following 
sudden arterial occlusion. 

Treatment must be immediate; aortic emboli require removal, but throm- 
bosis and embolism elsewhere are best treated conservatively in the first 
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and the gentle exercises act as a mild stimulus towards the development ol a 
collateral supply, as well as in maintaining muscle tone. Postural exercises 
are useful for rest pain and for early ulceration or gangrene; if pain is 
increased, it may be inadvisable to persist with them. 

(d) Sympathectomy . — This operation should be reserved for patients 
with thromboangiitis and for younger patients with arteriosclerosis; in the 
latter condition it should hardly ever be performed over the age of sixty. 
The object of sympathectomy is to remove the vasoconstrictor influence of 
the sympathetic nervous system. It is of value in minor ulceration, in rest 
pain and in ischaemic neuritis, but if the degree of ischaemia is profound, it 
is advisable to attempt improvement by the measures already described 
before performing sympathectomy, for if no improvement occurs with 
simpler measures, sympathectomy will not help. Its effect on claudication is 
unpredictable, but it may well be of benefit if the main arterial block is in 
the femoral or external iliac artery, by dilating collateral vessels so that 
blood is led past the obstruction and returned to the main arterial trunks 
below the lesion, which is the primary object of any collateral circulation. 
Before sympathectomy is performed, it is essential to ascertain that vaso- 
dilatation will follow it; that is done most simply by inducing reflex vaso- 
dilatation and recording the skin temperature of the toes by thermocouples. 
In favourable cases there may result; (a) an immediate improvement in skm 
nutrition ; (b) lowered vulnerability of distal tissues to trauma so that later 
gangrene is less probable; (c) the possibility of performing a below-knee 
amputation if gangrene does occur later; and (d) occasional improvement m 
claudication. 

(e) Palliative neurectomy . — A muscle which is paralysed cannot claudicate. 
The gastrocnemius and part of the soleus may be denervated through an 
incision in the popliteal fossa (Jepson, R. W., 1948; quoted in Lancet, 1, 
526) ; the patient need stay in bed for only one or two days. In about 30 
personal cases, claudication distance has been substantially increased. Dis- 
ability is minimal, for the patients already have been restricted by their 
vascular disease. The operation is suitable for patients who have only slight 
evidence of distal ischaemia, and is the one of choice for early arteriosclerotics 


s.who cannot be improved by sympathectomy. 

not (f) A 7 nputation . — In spite of the measures described above, the oblitera- 
other nrocess may overcome the collateral circulation, or distal tissues may 
fined to ndue demands on this circulation, so that gangrene occurs. Dead 
patient rests it become revascularized, so that some loss is inevitable. When 
ischaemia, an adeqed to a toe, natural separation may be awaited or the toe 


affected part at rest, When gangrene involves the foot also, amputation is 
at the widest possible election being the lower third of the thigh. A below- 
before bedtime ensures le performed when there is evidence, especially after 
For severe rest pain, sedatice blood supply is sufficient to secure healing of 

although as a last resort it ma 

Second in importance to the . 



CLINICAL INFLUENZA 

By J. HARTSIL 7 ER, M.D., M.R.C.P. 

Between November and April or May, a series of illnesses have occurred 
in my practice for many years which are classified clinically as influenza. 
Whether orgaiusms isolated prove to be of the A or B type, or whether 
atypical viruses can be isolated, is a problem which, owing to circumstances, 
it has been impossible to solve, but the fact remains that these cases are 
epidemic at this time of the year, and can be grouped into the following 
varieties: — 

(1) Febrile influenza . — Fever with headache, backache and malaise, but 
especially ushered in by rigors and sweating. 

(2) Respiratory, whether of the upper or lower respiratory tracts. 

(3) Tonsillitis, in which tracheitis tvith swollen and inflamed tonsils 
predominate, and a typical glazed, granular, reddened area appears on the 
pharyngeal wall. 

- (4) ^‘Gastric” mfluenza with nausea and vomiting, occurring with or with- 

out enteritis, in which diarrhcea predominates. 

These aU overlap, two or more groups occurring in one patient. Group 

(4) is so muted up with (i), (2) and (3) in families and workers that they are 
definitely considered as belonging to the epidemic. 

SYMPTOMATOLOGY 

In all these cases a shivering attack with sweating and headache or back- 
ache, with pains in the limbs or behind the eyes, occurs. All the patients 
were asked if they had these and, with the presence of rigors, this is con- 
sidered clinically diagnostic. Those who have had previous attacks will walk 
into the surgery and say they have had the “flu"; they may have treated 
themselves, and feeling run down aftertvards have come for a tonic. It is 
considered that their diagnosis was a correct interpretation as to the above 
symptoms being positive. 

In aU these epidemics that occur from November to May, it may be that 
some very small minority of the cases would not, on bacteriological in- 
vestigation, be found to be influenza, but are due to a cold virus, or one of 
the other organisms fotmd in enteritis or food poisoning. The large majority, 
however, do correspond closely with what has been considered influenza 
for many years, and the response to treatment is clearly suggestive that these 
cases are one and the same disease. Post-influenzal debility, depression, 
and an odd occasional psychotic change occur. No other sequence or com- 
plication ensues, save dyspnoea, due to toxic myocardial change, which 
improves eventually, and pyre.xia, which may be prolonged. This last has 
persisted on occasions for as long as three to five weeks, but has vanished 
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instance. The objectives are; first, to prevent further obstruction of the main 
vessel and its collaterals by extension of thrombosis or formation of throro' 
bus above an impacted embolus; and secondly, to encourage the collateral 
circulation by the measures already discussed. Immediate anticoagulant 
therapy is begun by the administration of heparin intravenously; morphine 
is advisable to avoid vasaconstriction by emotional stimuli; the head of the 
bed should be raised and reflex vasodilatation instituted. The response to 
treatment must be most carefully observed, for occasionally a limb which 
fails to respond to conservative therapy may be saved by embolectomy; the 
time margin is a matter of hours only and the decision is never easy, but a 
useful clinical guide is that if improvement does not occur within eight 
hours, embolectomy should be performed; otherwise gangrene is inevitable. 

Brief reference must be made to pseudo-embolism, which occurs charac- ' ' 
teristically in patients with decompensated cardiac disease. Clinically it is 
indistinguishable from embolism and thrombosis, and pain is often a 
marked feature; treatment is instituted as for any sudden arterial occlusion, 
and in such cases the response is rapid, the distal pulses sometimes returning 
within a few hours. In the absence of a better explanation, the condition has 
been attributed to arterial spasm of unknown etiology. 

PAIN IN ANEURYSMS OF PEKIPHERAL ARTERIES 

Excluding trauma, the most common cause of peripheral aneurysm is 
arteriosclerosis : the usual sites in the lower extremity are in the femoral and 
popliteal arteries, where distortion of the sclerosed artery by flexion of the 
hip and knee further weakens the wall. In the upper limb non-lraumatic 
aneurysms are very rare, although in patients with cervical rib an aneurysmal 
dilatation is not infrequent in the third part of the subclavian artery. Pain 
caused by peripheral aneurysms results from rupture of the aneurysm, from 
pressure on nerves or veins, or by the migration of an. embolus fjrom the sac. 

The aneurysm may be excised; but if this is contemplated, it is imperative 
to note the condition of the distal pulses. If they are vigorous, the main blood 
flow is through the aiteurysm, in which thrombosis, nature’s method of 
obliterating aneurysms, is at most only minimal; in such a case the collateral 
circulation is not yet ready to assume responsibility for distal nutrition, and 
the effect of excision of the aneurysm would be that of sudden arterial 
occlusion with inadequate collateral channels, so that gangrene would 
probably ensue. Compression of the vessel proximal to the aneuiysm will 
confirm that the foot quickly becomes ischemic; before excision every 
effort should be made to improve the collateral circulation by increasing 
daily periods of compression of the vessel proximal to the aneurysm, and in 
selected cases by sympathectomy. 1 
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The figures quoted above for influenza are quite apart from the large 
numbers of patients who are suffering from systematic and localized disease 
and from the host of conditions met with in general practice. 

TREATMENT 

Prophylactic . — Contrary to the belief of many writers on influenza, I still 
consider that quinine and aspirin are specific remedies for prevention as 
well as for treatment. For many years now, a number of patients who are 
very susceptible to recurrences which can be most troublesome, have been 
given 240 minim fiq ml.) doses of ammoniated tincture of quinine (in 
tablet form), nightly, during the epidemic. When they feel the slightest 
symptoms coming on, such as shivers, sweats, headache and malaise, 240 
minims (14 ml.) of anunoniated tincture of quinine, in tablet or capsule 
form (if not available, i to 2 grains [0.065 0.13 g.] of quinine sulphate) 

with 10 grains (0.65 g.) of aspirin are taken at night. Avoidance of chill, and 
a little extra rest are all that are required to ward off the attack. Once this 
has developed, hower'er, aspirin, 10 grains (0.65 g.), and ammoniated tincture 
' of quinine, 120 minims (7 ml.) t.d.s., are given in the febrile cases. ’Expec- 
torants are prescribed for the chest cases, with a linctus and steam inhala- 
tions when necessary. For tonsillitis, aspirin is given to suck, up to 20 or 
30 grains (1.3 or 2 g.) a day, and steaming also, to reduce swelling. In 
influenzal tonsillitis, improvement seldom occurs with sulphonamide drugs 
or penicillin, whereas aspirin is not only easy to take, but quickly improves 
the condition. Subsequent chilling grossly aggravates symptoms despite 
any treatment. 

Gastro-intestinal cases . — An alkali sedative, such as morphine with kaolin, 
bismuth, or a chalk and opium mixture, usually improves the condition 
rapidly. For nausea and sickness, 1/100 grain (0.65 mg.) of atropine sul- 
phate, three times a day, before food, has been added and seldom fails. 
Unless improvement occurs in one day the diagnosis needs revising. 

Convalescence. — Iron, strychnine and arsenic in pill form, with vitamins 
A, D, and C, are given. Vitamin C is omitted if fruit is obtainable in 
quantity. For depression, extra rest is important. 

SUMMER INFLUENZA 

In addition to the winter season there are in June, July and August a 
number of cases of pyrexia with rigors and pain in the limbs, headache 
and malaise. Other than a few rales in the chest there are very few physical 
signs to be observed; sometimes a sore throat and more often some 
bronchitis is found. Many patients have called this “summer influenza” 
and they may well be right. Unfortunately there is little or no improve- 
ment, and the temperature persists, with treatment by aspirin and quinine, 
sulphonamide drugs or even penicillin. With several days’ rest in bed the 
condition usually returns to normal. In a few patients, however, pyrexia as 
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without any definite suggestion as to its cause other than disturbed tem- 
perature regulation and a patchy bronchial pneumonia. When latent 
tuberculosis has become manifest influenza may or may not have caused 
this to occur. 

Cases occurring during the last two years have all proved to be mild. 
No deaths have occurred, even amongst the aged and very young, and there 
are many patients aged eighty to ninety, and many infants and children in 
my practice. No cases of post-influenzal neuritis have occurred as in 
previous years. Of the abdominal types, only one or two cases each year have 
proved to be due to other causes; appendicitis rarely, colonic disease, neo- 
plasm, diverticulitis or prostatic disease. Bronchitis and broncho-pneu- 
monia have occurred, also a number of cases of sinusitis, a common and 
usual complication of upper respiratory tract disease. Rapid recovery was 
the rule in all except the extraneous conditions mentioned. These provide 
localizing signs which should not deceive competent observers. 

It may be argued that a simple cold in the head might be mistaken for 
influenza, but it is seldom that a person with an ordinary cold in the head 
feels too ill to work, and shivers and pain in the back, head or limbs do not 
usually occur. With sinusitis which often follows a cold in the head, the 
signs and symptoms are more sharply localized; if treated early a good 
response follows without the debility tvhich follows influenza. 

The figures for 1946-47 and 1948-49 are as follows: — 


Clinical Influenza 


Type 

(1) 

Winter and Spring 
1946-47 

Febrile 

1 

33 

Type 

(I) 

Winter and Spring 
1948-49 

Febrile 

40 

( 2 ) 

Respiratory 

=5 

(2) 

Respiratory 

10 

(3) 

Gastro-intestinal . . 

13 

(3) 

Gastro-intestinal . . 

10 

( 4 ) 

Tonsillitis . . 

5 

(4) 

'Tonsillitis . . 

0 


Total 

76 

1 

Total 

6z 


A large number of sore throats and colds which occurred at this time 
would have been classed clinically as influenza, as also patients with sick- 
ness and diarrhoea, but all are excluded because of absence of rigors, pains 
in the head, back or limbs. A number of conditions ending fatally which 
may have been ushered in by mild influenza are really due to secondary 
invaders, e.g. otitis media and broncho-pneumonia. This is an opinion ex- 
pressed on more than one occasion by competent observers; “few deaths 
certified as due to influenza or influenzal pneumonia really occur outside 
the severe epidemics as in 1918”. They are probably due to broncho- 
pneumonia. 

Variability in temperature and humidity of climate greatly aggravate 
or ameliorate the severity of the disease. 
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consider that quinine and aspirin are specific remedies for prevention as 
well as for treatment. For many years now, a number of patients who are 
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torants are prescribed for the chest cases, with a linctus and steam inhala- 
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30 grains (1.3 or 2 g.) a day, and steaming also, to reduce swelling. In 
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Unless improvement occurs in one day the diagnosis needs revising. 

Convalescence. — Iron, strychnine and arsenic in pill form, with vitamins 
A, D, and C, are given. Vitamin C is omitted if fruit is obtainable in 
quantity. For depression, extra rest is important. 
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In addition to the winter season there are in June, July and August a 
number of cases of pyrexia with rigors and pain in the limbs, headache 
and malaise. Other than a few rales in the chest there are very few physical 
signs to be observed; sometimes a sore throat and more often some 
bronchitis is found. Many patients have called this “summer influenza” 
and they may well be right. Unfortunately there is little or no improve- 
ment, and the temperature persists, with treatment by aspirin and quinine, 
sulphonamide drugs or even penicillin. With several days’ rest in bed the 
condition usually returns to normal. In a few patients, however, pyrexia as 



in. influenza will persist longer. One_of these cases investigated at hospital 
was diagnosed “virus pneumonia”. The virus may well be a variant, possibly 
of influenza. The temperature-regulating mechanism of the body similarly 
seems to be put out of gear by the infection. 

Etiological factors which may be considered are: (t) prolonged drought 
and spread by dust; (2) sudden nocturnal cold spells and chilling; (3) 
prolonged shortage of meat and fat in those accustomed to plentiful supplies; 
(4} inability to afford green stuff and fruit which has been scarce and dear 
most of the summer; (5) overcrowded accommodation and living conditions. 
The most likely causes of spread, as in most infections, are aggravated by 
the really dirty handling of food and feeding utensils in this countr}% 
Examples of this are: (i) milk and bread left on door-steps and dog-visited 
areas; (3) dirty wiping of cooking and eating utensils; (3) dirty hands from 
lack of personal hygiene. 

If one may digress, in connexion with the recent drought, it is of interest 
to note: (i) the sharp drop in attendance of rheumatic and fibrositic patients 
due to disappearance or alleviation of pain; (2) the increased incidence of 
fibrositis with cold dry winds; a feature observed for many years. 


SUMMARY 

A large group of cases, classified from their signs and symptoms, occur 
with regular epidemic seasonal periodicity. Clinically these are called, 
“influenza”. The symptoms and course of the disease with treatment are 
recorded. Nothing whatsoever in the way of complications or sequence has 
occurred to suggest an alternative diagnosis, and uninterrupted recovery 
has been the rule with the above-mentioned exceptions. Mild epidemics are 
recorded in which no deaths occurred, and without serious central or 
peripheral nervous disease. Many practitioners interrogated have similar 
experiences over a period of years and much the same treatment has been 
given. 


ASSEMBLY OF THE WORLD MEDICAL ASSOCIATION 

The thud annual meeting of the World Medical Association nas held at B.M..A. House, 
London, from October n to is, under the presidency of Di. Charles Hill, Delegates from 
the national medical associations in 38 countries attended, and observ ers \\ ere present from 
the World Health Organiz.ition, UNESCO, and a number of international medical bodies. 
The principal discussions ^\ere around the furtlier elaboration of an international code of 
medical ethics (begun in Geneva last year), a voluminous factual report on the facilities for 
postgraduate medical education in various countiics, and an even more voluminous report 
on social security measures adopted or projected in nearly all the countries representea’ in 
the Association. The last report was discussed for 3 vihole d.ay. Dr H. Guy Dam^ving an 
account of the first experiences of the British National Health Service, followed by delegates 
from Sweden, the United States, .ind the Dominions, who described thp position m their 
countries. It was agreed to continue the collection and circulation .pf this information 
E.ich national medical association is to be asked to furnish details of rde total .innual cost of 
national health schemes m operation or proposed in its country, tl-jp results of such schemes 
and other information, to be published in. a quarterly bulletin. T’f'e meeting Was marked bv 
the umiost amity and goodwill. Dr. Elmer Lee Henderson, pf Kentucky, was elected the 
pext President, for the meeting which is to take place in the United States m ip^o 


CURRENT THERAPEUTICS 

XXIIL— PARA-AMINOSALICYLIC ACID 
By M. M. NAGLEY, M.D. 

Assistant Senior Physician and Deputy Physician-Superintendent, Grove Park 
Hospital, London; Tuberculosis Physician, South-Eastern Metropolitan 
Regional Hospital Board. 


Para-aminosalicylic acid (P.A.S.) is a chemotherapeutic substance of com- 
paratively simple chemical structure, but with far-reaching and important 
effects in certain cases of tuberculosis. 

It is proposed therefore to discuss this substance under separate headings, 
and a summary of its present status is made as a conclusion. 

HISTORY 

Pam-aminosalicylic acid was one of the substances investigated mainly by 
Lehmann (1946) in his examination of benzoic acid derivatives, following 
the demonstration by Bernheim (1940, 1941) that sodium salicylate increases 
the oxygen uptake of tubercle bacilli and that it, or its derivatives, naight 
well be bacillary metabolites of M. tuberculosis. In a paper read at the 
Pasteur Institute in 1947, Lehmann showed that, of more than 50 such 
derivatives of benzoic acid, it was the />ara-aminosalicylic acid which was, 
without doubt, the most tuberculostatic — in a molarity of substance in the 
culture medium of 1:10-®. The same worker demonstrated that this acid 
was non-toxic to rats in a concentration of 5 per cent, in their food; that 
it was highly toxic to guinea-pigs and that it was essential for tuberculostatic 
action that the amino grouping be at position 4 in the benzene ring. First 
synthesized by Seidel and Bittner (1902), P.A.S. is to-day manufactured 
from meta-aminophenol and its formula is: — 

COOH 

/Yh 

The in vitro and animal experimental work from Sweden was later abundantly 
confirmed by Feldman et al. (1947), Youmans (1946), Sievers (1946), Alin and 
Difs (1947), Duca et al. (1948), and many other workers. More recently some work 
has appeared from this country (Gardiner, Rees and Robson, 1949) on the general 
use of the rabbit’s eye for the testing of anti-tuberculous substances, and the results 
obtained with P.A.S. are given. Apart from this paper, most of the chemical and 
pharmaceutical smdies have come from the Research Department of Herts Pharma- 
ceuticals Ltd. (Simmonite et al., 1948; Goodacre et al., 1948; McAnally and 
Seymour, 1948) where it has been established that the free acid unbuffered is So 
per cent, decomposed in ten minutes, whereas sodium para-aminosalicylate is a 
much more stable substance. It cannot, however, be sterilized by autoclaving, as 
decaYoxylation occurs with the formation of meta-aminophenol and carbon 
dioxide. McAnally and Seymour (1948) stressed that the colour of samples oipara- 
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aminosalicylic acid bears no relationship to the concentration of sodium para- 
aminosalicylate present, a point which, in tlie early days of its use, caused much 
discussion, and was confirmed by Davis (194S). More recently full and most useful 
statements on the chemistry of P.A.S. have come from Spring (1949) and Drain 
et al. (1949), together witlt papers presented at tire recent British Pharmaceutical 
Congress, Blackpool, 1949 (Drain et al., 1949; Goodacre and Seymour, 1949; 
Bavin, 1949). 

The large amount of experimental work on this comparatively new 
tuberculostatic substance has naturally led to its world-wide clinical use. 
Vallentin (1946), from Gothenberg, summarized his results as “fairly 
promising”, and his work was quickty followed by that of Dempsey and 
Logg (1947), Ragaz (194S), Erdei and Snell (194S), Steinlin and Wilhelmi 
(1948), Carstensen and Sjolin (194S), Nagley and Logg (1949) and, more 
recently, by Vallentin et al. (1949), Joules and Nassau (1949), Carstensen 
and Soderhjelm (1948), together with a series of papers on the combined 
use of P.A.S. and streptomycin in tuberculosis (which will be discussed 
later) ; a recent paper by Hug, Moeschlin and Tanner (1949), which discusses 
the treatment of bronchial and renal tuberculosis; Smars and Kempe 
(1949), who discuss tuberculous otitis and its treatment with P.A.S.; 
Lightbound (1949), who reports a case of lupus vulgaris which responded 
to P.A.S.; Sivri^re (1948), who describes cases of tuberculous pleural 
effusions managed by P.A.S.; and finally, Witmer and Ragaz (1949), who 
describe subconjunctival injection of an isotonic solution of P.A.S., which 
penetrates into the interior chamber of the eye, in the treatment of 
tuberculous eye conditions, and tuberculous uveitis in particular. 

C LINICAL USE 

Para-aminosalicylic acid in uon-iiibercuhus conditions 

McAnally (personal communication, 1949) reports the disappointing 
results obtained by the use of P.A.S. in leprosy of the lepromatous type 
generally, and in one case of the tuberculoid type. Although alterations in 
the morphology of the leprosy bacilli were encountered and a possible re- 
duction in the organism count after P.A.S. treatment, this therapy was not 
comparable to treatment wnth sulphetrone. Work is now proceeding on the 
treatment of leprosy with combined P.A.S. and sulphetrone. 

Para-aminosalicylic acid in respiratory tubercidosis 

At a recent meeting at Helsinki (Scandinavian Tuberculosis Conference, 
August, 1949) papers were read on the clinical use of P.A.S., and mention 
was made by Turning (personal communication) of full-scale clinical trials 
of the drug (on the lines of the M.R.C. trials of streptomycin in this 
country) carried out chiefly in Copenhagen. Tliis work^ will shortly be 
published. 

A summary will be given here of the concensus^/)f opinion as to the 
clinical use of this remedy in present-day practic/ The sodium salt is 
used in solution (as opposed to solutions of the free acid) at all times. 
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Dosage. — For the treatment of pulmonary tuberculosis a dose of 15 to 
20 g. per day is given orally, in this country in the form of a solution of the 
sodium salt in water (often flavoured), in Sweden as granules, and in 
Switzerland as dragees. The scheme used at Grove Park Hospital is 3 g. 
every two-and-a-half hours, starting at 9 a.m., and ending at 9.30 p.m., 
which gives a total of 18 g. per day. This is dispensed as a 20 per cent, 
solution (i g. in 5 ml.). At Gothenberg, granules are used in 2 g. doses 
(for which special scoops are made), each dose being taken at the main 
meals and with the mid-morning and late evening drinks. 

Route. — The drug is usually given orally as described above but can be 
adrm'nistered intrapleurally and intravenously, from to ml. sterile ampoules 
of a 20 per cent, solution. The use of P.A.S. in the treatment of tuberculous 
empyema has not produced the results which might have been expected 
from the original note by Dempsey and Logg (1947), since it has now been 
established that the tuberculostatic activity of pura-aminosalicylic acid is 
inhibited to an important degree by puru-aminobenzoic acid, and that 
therefore it is essential to evacuate all pus from the chest before injecting 
P.A.S. ; no secondarily infecting organism should be present, and a local 
anaesthetic containing the pura-aminobenzoic acid radicle must not be used. 
Conversion of a T.B. -positive fluid to a negative one is, in my experience, 
not common in the chemotherapy of an empyema, except in the acute, 


febrile cases of massive, highly bacilliferous effusions occurring during 
pneumothorax therapy. It is early in the treatment of such cases that 
P.A.S., together with the other recognized forms of treatment, gives its 
best results from intrapleural instillation (Davies, 1948). 

Types of disease. — The treatment of acute exudative pulmonary tubercu- 
losis is the main indication for the use of P.A.S. (Nagley and Logg, 1949) 
in the dosage already described and, preferably, with concomitant alkaliniza- 
tion of the urine. I have also seen satisfactory results in tuberculous laryngitis 
and tuberculous endobronchitis caused by either streptomycin-resistant or 
non-resistant strains of bacilli, as well as in tuberculous sinuses, particularly 
from post-thoracoplasty wound infections, when a sterile jelly of the 


following formula has been used (Oberweger, 1949) 


Sodium /lara-aminosalicylic acid . . . . 20 g. 

Tragacanth .. .. .. .. .. 0.4 g. 

Sodium metabisulphite . . . . . . . . o . i g. 

Glycerin .. .. .. .. 0.5 g. 

Water . . . . . . . . . . . . to too g. 


- _ And more recently, a jelly with methylcellulose substituted for the tragacanth. 


There are also reports of P.A.S. having been used intrathecally and 
intravenously in miliary tuberculosis (Carstensen and Soderhjelm, 1948) and 
interperitoneally (55th Congress of Internal Medicine, Wiesbaden, 1949, 
and N.A.P.T. Congress, London, 1949). Success cannot be expected with 
the use of P.A.S. in any type of fibrous or caseous disease, owing mainly 
to the difficulty of achieving an adequate concentration of the drug at the 
necessary point, and to the fact, as demonstrated by Alin and Helander 
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aminosalicylic acid bears no relationship to the concentration of sodium para- 
aminosalicylate present, a point which, in the early days of its use, caused much 
discussion, and was confirmed by Davis (1948). More recently full and most useful 
statements on the chemistry of P.A.S. have come from Spring (1949) and Drain 
et al. (1949), together with papers presented at the recent British Pharmaceutical 
Congress, Blackpool, 1949 (Drain et ah, 1949; Goodacre and Seymour, 1949; 
Bavin, 1949). 

The large amount of experimental work on this comparatively new 
tuberculostatic substance has naturally led to its world- wide clinical use. 
Vallentin (1946), from Gothenberg, summarized his results as “fairly 
promising”, and his work was quickl}' followed by that of Dempsey and 
Logg (1947), Ragaz (194S), Erdei and Snell (1948), Steinlin and Wilhelmi 
(1948), Carstensen and Sjolin (194S), Nagley and Logg (1949) and, more 
recently, by Vallentin et al. (1949), Joules and Nassau (1949), Carstensen 
and Soderhjelm (1948), together with a series of papers on the combined 
use of P.A.S. and streptomycin in tuberculosis (which will be discussed 
later) ; a recent paper by Plug, Moeschlin and Tanner (1949), which discusses 
the treatment of bronchial and renal tuberculosis; Smars and Kempe 
(1949), who discuss tuberculous otitis and its treatment with P.A.S.; 
Lightbound (1949), who reports a case of lupus vulgaris which responded 
to P.A.S.; Sivri^re (1948), who describes cases of tuberculous pleural 
effusions managed by P.A.S.; and finally, Witmer and Ragaz (1949), who 
describe subconjunctival injection of an isotonic solution of P.A.S., which 
penetrates into the interior chamber of the eye, in the treatment of 
tuberculous eye conditions, and tuberculous uveitis in particular. 

C LINICAL USE 

Para-aminosalicylic acid in noii-tuberciiloiis conditions 

McAnally (personal communication, 1949) reports the disappointing 
results obtained by the use of P.A.S. in leprosy of the lepromatous type 
generally, and in one case of the tuberculoid type. Although alterations in 
the morphology of the leprosy bacilli were encountered and a possible re- 
duction in the organism count after P.A.S. treatment, this therapy was not 
comparable to treatment with sulphetrone. Work is now proceeding on the 
treatment of leprosy with combined P.A.S. and sulphetrone. 

Para-aminosalicylic acid in respiratory tuberculosis 

At a recent meeting at Helsinki (Scandinavian Tuberculosis Conference, 
August, 1949) papers were read on the clinical use of P.A.S., and mention 
was made by Turning (personal communication) of full-scale clinical trials 
of the drug (on the lines of the M.R.C. trials of streptomycin in this 
country) carried out chiefly in Copenhagen. This work, will shortly be 
published. 

A summary will be given here of the concensus^/if opinion as to the 
clinical use of this remedy in present-day practic/ The sodium salt is 
used in solution (as opposed to solutions of the free acid) at all times. 
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discussing the historj' of this chemotherapeutic agent mention has been 
made of its use in tuberculosis of the ear and eye as well as of the renal 
tract, and it must be noted that P.A.S. has also been given in the treatment 
of tuberculous peritonitis, pericarditis (Vallentin et al., 1949), and by local 
instillation into infected joint spaces, abscesses and bones, with good local 
results. I have had gratifying results in the local use of P.A.S. in tuberculous 
glands of the neck. 

DRUG RESISTANCE 

No convincing case has been made in the literature for the development of 
P.A.S.-resistant strains of Mycobacterium tuberculosis, and it is generally 
accepted that the phenomenon of resistance to this drug does not exist. 
The emergence of resistant strains to streptomycin of M. tuberculosis, H. 
influenzce, E. coli, and other organisms, is the great limiting factor in 
treatment with this antibiotic, and there is no doubt that in the case of 
M. tuberculosis, P.A.S. is active against streptomycin-resistant organisms 
(Youmans, 1946; Vennesland, Ebert and Bloch, 1948), an experimental 
finding which has been confirmed in clinical practice. This failure of 
P.A.S. to produce resistant strains is one of its chief advantages in the 
treatment of pulmonary tuberculosis. 

P.A.S. AND STREPTOMYCIN 

The relationship between the antibiotic streptomycin and the chemo- 
therapeutic agent ^ara-aminosalicylic acid is one of the most important 
problems in the study of the chemotherapy of tuberculosis. In the present 
state of knowledge, no patient with any form of miliary tuberculosis, 
tuberculous laryngitis, or tuberculous tracheo-bronchitis should be denied 
streptomycin, but in all other types of acute pulmonary tuberculosis the 
use of P.A.S. should be seriously considered before exposing the patient — 
and later the general public — to the pos.'ibility that streptomycin-resistant 
strains will predominate in the sputum. The benefits to the patient in the 
relief of his symptoms and the reduction in the exudative nature of his 
disease with P.A.S. therapy are now commonplaces of sanatorium practice; 
the fact that treatment with this compound can enable patients to come to 
collapse therapy is also well established (Nagley and Logg, 1949). 

No chemotherapeutic agent — antibiotic or otherwise — can yet be said to 

have replaced the accepted forms of treatment in pulmonary tuberculosis 

bed rest, sanatorium regime, collapse therapy, major surgery. For patients, 
in whom it is thought that a resection or a thoracoplasty will be indicated, 
streptomycin should be withheld if the initial character of the disease and 
the patient’s condition allow it, in favour of a: trial with P.A.S., so that the 
essential use of streptomycin can be deferred either as a cover for resection 
or in the event of a postoperative spread after thoracoplasty. 

Infinitely more important and far-reaching in its ultimate consequences 
is the work now being done on the combined use of P.A.S. and streptomycin 



462 


THE PRACTITIONER 


(1948), that when elastic fibres in the lung tissue are severed and partly- 
destroyed, e.g., in caseous tuberculous areas, the quantities of P.A.S. laid 
down are small; the distribution of P.A.S. (as examined by fluorescence 
microscopy of lung) is mainly in the elastic tissue. 

Side-effects . — The institution of P.A.S. therapy is often characterized by 
gastro-intestinal disturbances, usually with diarrhoea, tending to subside 
within seven days and only very rarely necessitating temporary discontinua- 
tion of the treatment. No other serious side-effects have been reported, 
apart from an increase in the prothrombin time by Swanson (1949), who 
was using P.A.S. in a clinical trial on cases of rheumatoid arthritis. I have 
done careful prothombin estimations in many cases, and although a hypo- 
prothrombinaemia is usually manifest in tliose receiving P.A.S., no hamor- 
rhagic tendency has been noted. One particular case has had a prothrombin 
time e.xceeding five minutes with no untoward result. The effect is therefore 
thought to be without clinical significance, but there would seem to be 
scope for work in this connexion in the use of P.A.S. in patients who are 
bleeding. Very occasional cases of P.A.S, crystalluria have been seen and, 
even more rarely, a skin rash. P.A.S. is remarkably free from important 
side-effects or toxic effects in man and has been given, in many hospitals, 
without interruption for many months and even years without untoward 
results. 

Clinical response . — The sequence of events in the treatment of a case of 
acute e.\udative type pulmonary tuberculosis is as follows: — 

Reduction in temperature within a few days 
Reduction in sputum within seven to fourteen days 
Diminution in bacillaiy count 

Improvement in the patient’s general feeling of well-being 
Improvement in general condition and weight 
Improvement in the radiological picture 

It can be seen that radiological clearing lags well behind the constitutional 
improvement and may not become manifest for several months after the 
institution of treatment. High-grade fevers tend to resolve quickly and 
low-grade pyrexias slowly, if at all. Sputum conversion occurs in appro.xi- 
mately 20 per cent, of cases, although some reports (Vallentin, et al., 1949) 
give a somewhat higher figure. Re-e.xpansion of atelectatic segments can 
often be demonstrated, due to the healing of an associated bronchial tubercu- 
losis, as well as diminution in the size of tension cavities. 

In cases of miliary tuberculosis it has been shown that patients with 
tuberculous meningitis have been kept alive for some months on P.A.S. 
alone, but it would seem that streptomycin cannot possibly be denied to 
such patients, although it is becoming a general tendency in Sweden to 
treat this form of the disease with combined P.A.S. ,.-ind streptomycin 
therapy, using the P.A.S. continuously and the stjeptomycin in short 
courses (Carstensen and Soderhjelm, 1948; Lehman^, 1949). 

Para-aminosalicylic acid in non-respiratory tuberculous condttions. In 
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“ end point ” of research into the chemotherapeutic treatment of tubercu- 
losis, particularly in so far as P.A.S. itself and its compounds can now be 
brought into line with the recent advances by Domagk (1947), Moncorps 
and Kalkoff (1947), Hoggarth et al. (1949), Malluche (1949), and other 
workers in the use of thiosemicarbazone products of p-acetamidobenzalde- 
hyde. The tremendous activity in vitro of thiosemicarbazone derivatives of 
compounds closely related to P.A.S. augurs well for the future chemo- 
therapeutic attack against tuberculosis; indeed one such compound has 
been carefully investigated and reported upon (Goodacre and Seymour, 
1949). 

Mention is made of the use of P.A.S. in non-tuberculous conditions, 
particularly in leprosy, in which disease, although initial results are dis- 
appointing, much more work needs to be done. 

Treatment of non-respiratory tuberculosis with P.A.S. is generally 
considered to be of value, particularly in tuberculous states of the abdomen 
(e.g. peritonitis and enteritis) and of the pericardium. 
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in tuberculous conditions, particularly in view of the fact — now accepted in 
American experimental stations — that the emergence of streptomycin- 
resistant strains of M. tuberculosis H37RV is greatly retarded by relatively 
low concentrations of P.A.S. (Graessle and Pietrowski, 1949). This work on 
combined therapy stems from two main sources: first, from the principle 
underlying the findings, particularly by Carpenter et al. (1945), that N. 
gonorrIuEce exposed to a combination of four antibacterial agents did not 
develop resistance, whereas resistance did develop on exposure of the 
organism to each drug alone; and secondly, from the theoretical considera- 
tion that the mode of action of P.A.S. and of streptomycin on the tubercle 
bacillus is essentially of a different nature in each case, thus an additive 
action is obtained when the drugs are used in combination in tuberculous 
animals (Youmans et al.^ 1947; McClosky, Smith and Frias, 1948). 

Clinical work on combined therapy is mentioned as being of great im- 
portance by several writers (Capon and Todd, 1949; Madigan et al., 1947), 
but reports are somewhat limited. Steinlin and Wilhelmi (1948) describe 
their results with P.A.S. and streptomycin combined from Switzerland, 
Paraf, et al. (1948) from Paris, and Karlson et al. (1949) from the Mayo 
Clinic. 


SUM MARY 

Par^z-aminosalicylic acid is a valuable addition to our armamentarium of 
tuberculostatic substances which are of clinical value. 

A review of the history of the development of our knowledge in this field 
has been made and an estimate attempted of its present status in the treat- 
ment of tuberculous conditions. P.A.S. would seem primarily to be indicated 
in acute forms of pulmonary tuberculosis of the exudative type, when an 
improvement in the patient’s general condition, temperature, blood sedi- 
mentation rate, and weight can confidently be e.xpected. A tendency to 
radiological chronicity of the lung lesions and the development of the X-ray 
appearances results (Nagley and Logg, 1949). 

Although not as active as streptomycin, P.A.S. has the dual advantage of 
being tuberculostatic to streptomycin-resistant strains and of failing per se 
to produce P.A.S. -resistant strains. Thus it is of value in acute tuberculous 
conditions in which streptomycin has proved of little avail, after resistant 
strains have emerged or become predominant, or in those cases in w'hich 
streptomycin therapy should be deferred until a later stage in treatment. 

The combined use of P.A.S. and streptomycin in the treatment of all 
forms of tuberculosis is mentioned, and it should be stressed here that P.A.S. 
is not merely a substance which delays the emergence of streptomycin-fast 
organisms (although this is a vital consideration and needs rapid clinical 
confirmation), but is itself a proved tuberculostatic substance and therefore 
has its part to play in the chemotherapy of the disease on the basis of its 
own mode of action. 

P.A.S. is a substance which is at the “ starting point ” rather than at the 
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MODERN METHODS IN THE TREATMENT OF VARICOSE 

ULCERS 

Few benign, conditions give rise to so much discomfort and economic loss as does 
varicose ulceration of the legs. It is therefore important to have a clear idea of the 
mechanism by which these ulcers are produced and to apply a reasoned and 
systematic method of treatment in their cure. 

PATHOLOGY 

Homans (1917) described three types of varicose ulceration: (1) ulcers of superficial 
varices; (2) ulcers of superficial varices accompanied by incompetence of the 
communicating veins, of non-inflammatory origin; and (3) ulceration, following 
thrombophlebitis of the deep veins of the leg, complicating pregnancy, fevers, 
operation or fractures. In all these groups the fundamental cause is the same, i.e. 
inadequate circulation leading to venous stasis, poor oxygenation of the tissues, 
accumulation of metabolites, osdema and l5fmph stasis, whilst in later life an 
additional factor may be a poor arterial supply due to arteriosclerosis of the peripheral 
arteries. The skin of the lower part of the leg, subjected to these conditions and 
possessing, at the best, a relatively poor arterial supply, becomes eczematous and 
finally ulcerates. This ulceration tends to persist and spread owing to the continuance 
of the causal factors which prevent healing, and the superimposition of infection. 
When, in addition to stasis of blood in the superficial veins, there are changes in the 
deep veins as a result of thrombophlebitis, or a diminished arterial supply to the 
limb due to arteriosclerosis, the conditions favouring the occurrence and spread 
of ulcerations are greatly increased, and the problem of obtaining healing of the 
ulcers under these conditions is correspondingly more difficult. 

ASSESSMENT OF CASES 

In assessing cases of varicose ulceration before treatment certain investigations 
should be carried out. These include: (a) the well-known Brodie-Trendelenburg 
test for determining the competence or otherwise of the valves of the saphenous 
system and their deep communications; (b) Perthes’ test, which indicates whether 
or not the venous return in the deep veins is impaired; and (c) palpation of the 
pulses at the ankle. The general condition of the patient must also be investigated. 
Examination of the urine to exclude albuminuria and glycosuria, a Wassermann 
test, and a hemoglobin and red-cell estimation should be carried out in all cases. 
Not infrequently a degree of anemia is present which requires correction. 

CONSERVATIVE TREATMENT 

In determining the method of treatment to be adopted the various factors which 
may initiate and perpetuate the ulcer should be remembered. These are incom- 
petence of the superficial veins, obliteration of the deep veins, oedema and infection, 
and arterial insufficiency. 

Local treatment of the ulcer and the accompanying oedema should be begun 
forthwith. The modem view is that all such treatment should be ambulatory, and 
in the vast majority of cases this is possible. Only when there is gross cedema 
associated with thrombophlebitis should rest in bed with the limb elevated be 
enjoined. To abolish the oedema and cover the ulcer, some form of elastic adhesive 
bandage, such as “elastoplast”, is employed. The ulcer is covered with a piece of 
adhesive sponge mbber of such a size as to overlap it generously all round, and the 
bandage is applied firmly to the leg from the base of the toes to just below the knee. 
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MODERN METHODS IN THE TREATMENT OF VARICOSE 

ULCERS 

Few benign conditions give rise to so much discomfort and economic loss as does 
varicose ulceration of the legs. It is therefore important to have a clear idea of the 
mechanism by which these ulcers are produced and to apply a reasoned and 
systematic method of treatment in their cure. 

PATHOLOGY 

Homans (1917) described three types of varicose ulceration: (i) ulcers of superficial 
varices; (3) tilcers of superficial varices accompanied by incompetence of the 
communicating veins, of non-inflammatory origin; and (3) ulceration following 
thrombophlebitis of the deep veins of the leg, complicating pregnancy, fevers, 
operation or fracmres. In all these groups the fundamental cause is the same, i.e. 
inadequate circulation leading to venous stasis, poor oxygenation of the tissues, 
accumulation of metabolites, oedema and lymph stasis, whilst in later life an 
additional factor may be a poor arterial supply due to arteriosclerosis of the peripheral 
arteries. The skin of the lower part of the leg, subjected to these conditions and 
possessing, at the best, a relatively poor arterial supply, becomes eczematous and 
finally ulcerates. This ulceration tends to persist and spread owing to the continuance 
of the causal factors which prevent healing, and the superimposition of infection. 
When, in addition to stasis of blood in the superficial veins, there are changes in the 
deep veins as a result of thrombophlebitis, or a diminished arterial supply to the 
limb due to arteriosclerosis, the conditions favouring the occurrence and spread 
of ulcerations are greatly increased, and the problem of obtaining healing of the 
ulcers under these conditions is correspondingly more difficult. 

ASSESSMENT OF OtSES 

In assessing cases of varicose ulceration before treatment certain investigations 
should be carried out. These include: (a) the well-known Brodie-Trendelenburg 
test for determining the competence or otherwise of the valves of the saphenous 
system and their deep communications; (b) Perthes’ test, which indicates whether 
or not the venous return in the deep veins is impaired; and (c) palpation of the 
pulses at the ankle. The general condition of the patient must also be investigated. 
Examination of the urine to exclude albuminuria and glycosuria, a Wassermann 
test, and a haemoglobin and red-cell estimation should be carried out in all cases. 
Not infrequently a degree of anemia is present which requires correction. 

CONSERVATIVE TREATMENT 

In determining the method of treatment to be adopted the various factors which 
may initiate and perpemate the ulcer should be remembered. These are incom- 
- — petence of the superficial veins, obliteration of the deep veins, oedema and infection, 
ana'-Ai^sriAl insufficiency. 

Local' Jreatment of the ulcer and the accompanying oedema should be begun 
forthwith. T-he modem view is that all such treatment should be ambulatory, and 
in the vast majYirity of cases this is possible. Only when there is gross oedema 
associated with thrombophlebitis should rest in bed with the limb elevated be 
enjoined. To abolish the oedema and cover the ulcer, some form of elastic adhesive 
bandage, such as “elastoplast”, is employed. The ulcer is covered with a piece of 
adhesive sponge rubber of such a size as to overlap it generously all round, and the 
bandage is applied firmly to the leg from the base of the toes to just below the knee. 
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This bandage is left on for one to t%vo weeks, any disciiarge being removed by 
sponging, or absorbed by a dressing applied over the bandage. The patient is 
encouraged to be as active as possible as the circulation is thereby improved and tlie 
oedema lessened. The bandage is changed only when it has become loose owing to 
the subsidence of the oedema or tlie amount of discharge makes it necessary to 
renew it. 

In some patients the skin is hypersensitive to these batidages and in such cases 
some form of Unna’s paste bandage should be employed. Such bandages are now 
available commercially (‘'viscopaste”and “ichthopaste” bandages) and are applied to 
tlie limb without tension from the base of the toes to the luiee. The bandage is then 
covered by a firmly applied crepe bandage, which adds the necessary' elastic support. 

Iiifectioiu — It has been claimed that, with the technique described, the presence 
of infection is of small consequence, that in fact the discharge from the ulcer is 
beneficial. It is reasonable to think, however, that when the infection can be 
eliminated, healing will be more rapid and more certain. This infection is usually due 
to the coU-proteus-pyocyaiicus group. Until recently, few substances were of much 
value against these organisms. However, the various sulphonaniides in powder 
form and, more recently, the diamidine compounds and streptomycin have proved 
of considerable value; now that streptomj'cin has become more generally available it 
should be of great assistance in these cases of chronic ulceration in which infection 
is an important element in preventing healing. These substances are applied 
topically to the ulcer before the limb is bandaged, 

OPEICVTIVE TREATMENT 

The measures outlined above arc continued until the ulcer has healed or a stage 
has been reached at which further measures are required to ensure healing. 

Superficial varicosities — ^Following healing, or when the cedema and infection 
have subsided, but healing is delayed, and when Perthe's test shows little or no 
obstruction to the deep veins, the superficial varicosities must be systematically 
obliterated. If the Brodie-Trendelenburg test indicates incompetence of the valves 
in the main saphenous trunk, high ligation and division of the saphenous vein 
together with all its tributaries at the fossa ovalis should be undertaken. If there is 
incompetence of the communicating veins, further ligation and division lower down 
is required. Retrograde injection of the saphenous vein u'ith a sclerosing solution 
such as ethanolaminc oleate is carried out at the same time. If local varices only are 
present, and in those cases in which retrograde injection .it the time of ligation h.is 
not obliterated all the varicosities, local injection of the sclerosing fluid into these 
varices should be done. 

When the ulcer does not heal with these methods further operative measures are 
required. These aim at; (a) providing a new epithelial covering for the ulcer; 
(b) increasing the blood supply to tlie limb; or (c) improving the Ijmphatic drain.ige 
of the limb. Any one or more of these procedures may be employed in an individual 
case. 

Skin-grafting. — This is the obvious method to use to obtain healing and it is 
frequently successful. Split skin (Ttersch) grafts cut into postage stamp size, or 
pinch (Reverdin) grafts are distributed over the surface of the ulcer and are keor in 
place by a pressure dressing. Skin-grafting may, in selected cases, be preceded by one 
or other of the measures mentioned below. 

Lumbar sympathectomy , — ^The value of sympathectomy in the treatment of 
stubborn ulcers has been the subject of debate. Attention has again been drawn to 
this procedure recently by Borrie and Barling (194S). who claimed good results in 
a number of cases of long-standing ulceration. Cases suitable for th,s operation 
require careful selection; those m which a cold limb with local cyanosis and a moist 
svwating skin are prominent features are lilsdy to show a good result. 
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Cases characterized by a stubborn brawny oedema and ulcers with callous and 
avascular base are unlikely to benefit from sympathectomy. In these Bancroft et al. 
(1940) advise the use of a modified Kondoleon operation, in which longitudinal 
incisions are made in the leg down to healthy tissue, the resulting defects being 
subsequently covered by skin grafts. They record healing in a number of cases 
which resisted other forms of treatment. 

Ulcers associated with deep thrombophlebitis . — Those cases in which there is a 
history of deep thrombophlebitis, and in which Berthe’s test indicates obstruction 
in the deep veins, are the most difficult to treat satisfactorily. Ligature and injection 
of the superficial veins are contraindicated, and in such cases conservative treatment 
with elastic bandaging and the use of antibacterial agents should be tried. Should 
these measures fail, lumbar sympathectomy, followed by skin-grafting, may be 
effective. It is to be hoped, however, that this type of case will become more and 
more uncommon as the use of the anticoagulants (heparin and dicovimarol) becomes 
more widespread in the treatment of the initial lesion. 

In all cases in which healing has been obtained, it is advisable that the patient 
should continue to wear some form of elastic support for the leg, to assist the venous 
return and minimize the possibility of trauma to the skin. 

Ian Mackenzie, m.b., f.r.c.s.ed. 
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THE TREATMENT OF BURNS 

In the anxious search for a standard regime in the care of bums, treatment is con- 
stantly changing. This search for a universal method is doomed to failure since no 
two bums are the same, varying in extent, depth, site, the age of the patient and the 
local and general reaction to the injury. From work in recent years, however, 
certain broad principles have emerged and some methods of local treatment have 
proved their value. It is the purpose of this brief article merely to outline present 
trends. 

FIRST-AID TRE.ATMENT 

To reduce the chances of introduction of infection elaborate first-aid treatment 
should be avoided. The burned area should be wrapped in sterile dry dressings or 
freshly laundered linen tvithout removal of the clothes. jMorphine, if required to 
relieve pain, should be given intravenously. 

SHOCK 

On reaching hospital the area of the bum is assessed, using some such chart as 
Berkow’s or a modification of it which allows for the variation in the proportions 
of the body at different ages. Shock can be e.\-pected in bums which invoKe more 
than to per cent, of the surface in adults or more than 5 per cent, in the case of 
children under ten years. Such cases are admitted to a special “shock room’’, 
where this exists, and certainly under the care of a special nurse, who records 
frequent serial readings of temperature, pulse, respiration, blood pressure and 
hxmatocrit e-vaminations. Accurate records of fluid intake and output are also kept. 

Intravenous fluid therapy.— Since shock is due to loss of plasma into the burned 
area and a consequent fall in the circulating blood volume, and since the process is 
soon irreversible, intravenous fluid therapy is started forthwith. Normal saline or 
5 per cent, glucose in normal saline should be given initially, since there is some 
evidence that sodium ions administered as isotonic sodium chloride are of value in 
preventing shock in bum cases. The infusion may then be continued with plasma. 
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In assessing the probable fluid requirements before the actual onset of shock some 
sort of formula is useful as a rough guide In adults, one method is to give too ml. 
for each percentage of body burned over lo per cent., half of this being administered 
quickly and the remainder by drip. Thereafter the administration of fluids is con- 
trolled by the clinical condition and serial hajmatocrit readings, plasma usually being 
continued while the tendency to htemoconcentration persists. 

The danger of pulmonary complications from overloading with fluid must be 
constantly borne in mind. The patient should be encouraged to take fluids by mouth. 
If anoxaemia is present, oxygen should be administered by nasal tube. 

LOCAL TREATMENT 

After the institution of resuscitation therapy attention is turned to the burn itself. 
From the therapeutic point of view bums are, broadly speaking, of two categories: 
(z) Superficial, i.e., those in which there is only partial skin destmction. (2) Deep, 
i.e., those in which there are areas of full-thickness loss. 

In the first group rapid local regeneration of epithelium is possible. The objective 
in these cases is to permit this healing by preventing further tissue damage which 
would convert them into deep losses. Here it is pertinent to remember that de- 
vitalized and even normal tissue may be damaged by (a) too vigorous debridement, 
especially with ether; (b) the use of too strong antiseptics; and (c) infection. 

In areas of full-thickness loss, regeneration can only take place from the sides of 
the wound. In extensive losses this epithelialization may be very slow and every 
day the wound is allowed to granulate means an increase in fibrosis with its sequels 
of contracture and loss of function. Therefore with this group, if the loss is of any 
considerable extent, the aim is to prepare the wound for the reception of a skin 
graft at the earliest possible moment. This involves measures to control infection 
and to achieve separation of sloughs. 

Dressings. — At all dressings, gowns and masks should be worn by the staff and a 
mask by the patient. A rigid aseptic dressing technique is essential. The wounds 
and a wide area of surrounding skin should be gently but thoroughly cleansed with 
soap and water or i per cent, cetavlon, and then washed with saline. Blisters should 
be evacuated and all dead loose epithelium removed. An antibiotic cream spread on 
gauze should then be applied. This may contain penicillin, 500 units per g., or 
sulphanilamide 3 per cent, and sulphathiazole 3 per cent., in either case in a water 
soluble base. Over this is applied sterile cotton-wool and a firm crepe pressure 
bandage, with the object of minimizing harmful oedema. Care should be taken to see 
that dressings are adequate in extent and so fixed as to preclude ingress of infection. 
It should be emphasized that frequent interference at this stage gains nothing and 
merely adds to the risk of infection. The initial dressing should therefore be left 
undisturbed for seven to ten days. By this time the full depth and area of the burn 
will usually be patent; superficial bums will be healed or obviously healing, and a 
dry dressing or further application of cream will be all that is required. 

In deeper burns, sloughs will be present. The removal of these constitutes one of 
the most difficult problems we have to face. If small and localized, as they may be 
in burns due to molten metal or acid, a decision may be taken to e.xcise them and 
apply a skin graft either forthwith or after a few days when healthy granulations 
appear. If the sloughs are more extensive, eusol dressings are instituted. A single 
layer of wide mesh gauze is placed next to the wound and over this thick gauze 
dressings wrung out in eusol. A layer of cellophane is then applied. The dressings 
are moistened with eusol four-hourly. The cellophane and outer gauze dressings are 
changed daily. By the end of three weeks, sloughs will usually have separated The 
wound is then dusted daily with penicillin powder and saline packs applied After 
a few days, provided the granulations look healthy and no hemolytic streptococci 
or other virulent organisms are found on culture, grafting is undertaken. 
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In recent years attempts have been made to hasten the separation of slough 
by the application of r per cent, pyruvic acid or i per cent, phosphoric acid in 
starch paste. American workers have claimed considerable success. In my otvn hands 
the results have been variable but such as to warrant further trial. Early excision 
and grafting of deep bums has already been mentioned. This would appear to be 
the ideal, but the difSculty in practice is to decide the depth of destmction at an 
.early stage. 

BURNS IN SPECIAL AREAS 

The hands . — These constitute a special problem. The chief consideration is to 
prevent stiffness which may occur as a result of oedema or prolonged immobilization. 
CEdema is minimized by elevation of Ae limb on a suitable splint. After the first 
dressing in seven days, saline baths are started and active movements of all joints 
encouraged. In deep bums early grafting is imperative. 

The face, neck and perineum . — In these, adequate pressure and occlusive dressings 
are impracticable. The usual practice is merely to cover the areas with an anti- 
biotic cream on a thin dressing and to change this frequently. In perineal bums the 
patient is nursed on sterile sheets. Recently, Wallace has described the advantages of 
treating certain types of bum by keeping them dry and exposing them to light and 
atmospheric temperature. I have found the method of value in the treatment of 
bums of the perineum and buttocks in young children. The child is suspended by 
the feet, as in the treatment of fractured femur, and the bum is dusted with 
penicillin-sulphathiazole powder. A dry eschar forms and usually remains sterile, in 
contrast to the usual course of such bums. 


LATE INFECTED BURNS 

On admission, swabs are taken for culture and eusol or saline dressings instituted 
pending the bacteriological report. If penicillin-sensitive gram-positive organisms 
are found, penicillin powder is applied daily under the saline dressings or may be 
added to the saline in the strength of to,ooo units to the ounce. WTien penicillin-fast 
staphylococci or gram-negative organisms are present there is some evidence that 
some of the halogenated diamidines, notably dibromo-propamidine, are effective. 
Recent experience with a new antibiotic, polymixin, suggests that it may be of value 
in the treatment of pyocyaneus infection. After seven to ten days* preparation in this 
way the granulations may be removed tmder general anaesthesia, and after a further 
three days, grafting may be undertaken. 

J. S. Tough, m.b., f.r.c.s.ed. 


NOTES AND QUERIES 


Nocturnal Frequency after 
Prostatectomy 

Query. — I have a patient aged eighty-four, 
who in the early part of the summer undei^vent 
*~«OyholIy successful prostatectomy for enlarge- 
ment of the prostate. Following the operation 
there was lOW-grade B.coli infection which re- 
sponded satisfactorily to mandelic acid. The 
patient is now perfectly fit but he complains 
rather bitterly of nocturnal frequency. Could 
you recommend any foim of treatment which 
might overcome this? Perhaps I should add 
that the patient drinks nothing after tea-time. 

Reply. — T he continuance of nocturnal fre- 
quency of micturition after prostatectomy is 


generally due to one or more of the following 
factors: — 

(1) Permanent preoperative renal changes 
leading to an equalization of the volume secreted 
in periods of rest and activity. A small range of 
variability of the specific gravity of the urine 
would be an indication. 

(2) The persistence of the habit of zcahing 
for micturitioti'j the older the patient the more 
difficult it is for him to lose this habit. A mild 
sedative at bed-time often helps. 

Both these factors are arguments in favour 
of early operation. 

(3) Pifection. The query does not state if 
urinary sterility was produced by the mandelic 
acid; if not, it would appear desirable to have 
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sensitivity tests done against the available 
antibiotics, and it may be found, for example, 
that a short course of streptomycin will prove 
effective. 

(4) Post-prostatcctomy obstruction. Unless the 
urinary stream is really good it would be wise 
to pass a full-sized metal bougie to test the 
calibre of the urethra and to treat accordingly. 

(5) An atonic bladder. This only occurs when 
there has been long-continued chronic retention 
before operation, and it is more likely to cause 
nocturnal incontinence than frequency. 

The factors of infection and obstruction are 
those which are most amenable to treatment, 
but the results of prostatectomy for benign 
enlargement can be so good that it would seem 
worth while returning the patient to his surgeon. 
Reassurance that all is well after thorough 
investigation will often improve matters greatly. 

E. W. Riches, m.c., m.s., f.r.c.s. 

Treatment of Lufits Erythematosus 

Query. — Could you inform me what treatment, 
if any, might prove useful in lupus erythemato- 
sus? I have recently taken over a case in a young 
man who has a patch on his nose and under 
his chin. 

Reply. — Before starting to treat a case of 
chronic discoid lupus erythematosus, strepto- 
coccal septic foci in the nasal pharynx should 
be eliminated, and the possibility of a tuber- 
culous focus in the lung excluded. The patient 
should be warned against exposure to strong 
sunlight, and a protective cream such as 10 per 
cent, salol in yellow soft paraffin should be 
used on sunny days. A course of twelve weekly 
intramuscular injections of bismuth is often 
effective, and the course may be repeated after 
six weeks’ rest. An oral preparation, such as 
“bistrimate”, is said to be equally effective. If 
no improvement occurs with the bismuth 
courses a change should be made to gold injec- 
tions, with the usual precautions against toxic 
effects. Locally, a 10 per cent, bismuth oxy- 
chloride ointment rubbed well in daily is very 
helpful, and in the more chronic cases with a 
dense scale, application of solid carbon dioxide 
snow for ten to fifteen seconds produces rapid 
improvement, a smooth white scar being left 
after the blistering heals. During bismuth and 
gold courses, nicotinic acid, 50 mg. b.d. by 
mouth, should be administered simultaneously. 

P. D. C. Kinmont, M.D., M.n.c.p. 

Treatment of Hypotension 

Query What is the best drug for the treat- 

ment of hypotension, and is such treatment wise 
in a man who has had a stroke? 
j^PLY.— The first part of the question is best 


answered by consideration of the etiology of the 
condition. Hypotension, that is a systolic 
pressure below 100 mm. Hg, oecurs in the up- 
right posture in two groups. The first consists 
of the adolescent of hyposthenic build, with 
inadequate splanchnic tone, in whom diminished 
venoiLS return to the heart is aecompanied by 
faintness, nausea and sweating. The second 
group of postural hypotension is limited to 
middle age, and oecurs with impotence and 
absence of sweating; these patients have usually 
shown lesions in the central nert'ous system, 
such as tabes dorsalis or syringomyelia. Treat- 
ment by an abdominal support may be of help 
in the first group, who usually outgrow the 
symptom, Ephedrine, i a grain (33 mg.) t.d.s., 
and amphetamine, s mg. in the morning, are of 
most use. Seeondary hypotension is present in 
such conditions as shock, haemorrhage, dehydra- 
tion, diabetic ketosis, adrenal failure, coronaiy 
thrombosis, and certain acute infections. The 
treatment of the disease, if successful, is 
attended by readjustment of the blood pressure. 
Yet following coronary thrombosis, on account 
of the impaired left ventricle, although the 
systolic pressure may reach 120 mm. Hg or 
so, this may represent relative hypotension fit an 
individual conditioned to a higher level, and 
accounts for the asthenia and undue fatigue 
which are frequent complaints. There is no 
adequate treatment for this; after the infarct is 
healed ephedrine may be used with caution. 

With regard to the second part of the query: 
cerebral hatmorrhage and thrombosis are usually 
associated with hypertension and atheroma, less 
commonly with syphilis. The relative hypo- 
tension following the ictus is due to shock. In 
haemorrhage this is a desirable condition, yet not 
in thrombosis. For, as is well known, thrombosis 
occurs particularly at night, or when the 
patient is exhausted and the blood pressure low. 
Theoretically therefore, assuming that most 
cerebral hasmorrhages will inevitably result in 
death, measures should be taken to raise the 
blood pressure and halt further clotting, when 
thrombosis has caused the stroke. Unfortun- 
ately, there is always the danger of hamorrhage 
following thrombosis. Consequently, the avoid- 
ance of depletive measures, such as purgation 
and venesection, is desirable, but the blood 
pressure should be left to itself. Hepan'n is a 
inore potent aid in checking thrombosis than is 
elevation of the blood pressure; but its use is 
only practicable in hospital. 

Ralph ICauntze, m.b.e., m.d., m.r.c.p. 


lYursing J uberett/osts 

Query.— W hat is ,ffie normal r,- .■ ■ i. 

larger London hospitals con^eLin^" 
of active tubcrciilosis by nurs« ^ nursing 
> nurses m training? I 
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should be glad if the reply could deal with the 
question of Mantoux sensitivity. 

Reply. — Practice in different hospitals varies, 
and it is important to strike a balance between 
over-fastidious precautions and no precautions 
at all. The essential point of any scheme of 
control is to determine when the imtial tuber- 
culous infection takes place and what disturb- 
ance, if any, it causes. This is done by serial 
Mantou-x testing. 

All student nurses should be Mantoux tested 
and have their chests X-rayed before starting 
training. Those who are Mantoux positive, and 
who have therefore had their initial infection, 
can work in the tuberculosis wards immediately, 
provided the chest X-ray is normal; they should 
be X-rayed as a routine every six months or 
annually. 

Nurses who are Mantoux negative, on the 
other hand, should work only in the general 
medical and surgical wards, and the tests should 
be repeated every three months until conversion 
takes place. Some hospitals repeat the test every 
two months, or even monthly, in order to 
determine as accurately as possible when initial 
infection takes place. At the time of conversion 
the nurse should be carefully questioned as to 
recent symptoms, if any; her weight should be 
checked and her erythrocyte sedimentation rate 
and chest X-ray done. If she is perfectly well 
and all these tests are negative she can be trans- 
ferred to the tuberculosis wards; if, however, 
the result of any of these tests is adverse it is 
wise to discontinue training for three months 


or until normal health has been restored. 
Thereafter she is treated in the same way as 
those who were Mantoux positive on arrival. 

It should be mentioned that the introduction 
of B.C.G. vaccination for all student nurses is- 
certain to modify the above practice consider- 
ably and render it largely obsolete. 

N. Lloyd Rusby, d.m., f.r.c.p. 

Sedation for Infants 

Query. — I would be grateful for information 
on the following points: — (i) Has the use of 
chloral hydrate resulted in the death of infants 
and young children? (that is to say, used in 
therapeutic doses). (3) ^Vhat is an efficient 
substitute for use in a child aged fifteen months 
who is wakeful at night on account of teething 
pain? 

Reply. — (r) There is no evidence that chloral 
hydrate in therapeutic doses has resulted in the 
death of infants or yoimg children. The margin 
of safety bettveen the therapeutic and to.xic 
doses appears to be very wide. Many pedia- 
tricians use it as the hypnotic of choice in doses 
of up to 1 grain (63 mg.) four or five times a 
day, for infants under a year. 

(2) Chloral has little or no analgesic property, 
and if the child is restless because of pain, 
aspirin in doses of 2i to 3 grains (0.16 to 0.32 g.), 
which can be repeated at four-hourly intervals, 
would probably be a more efficient method for 
restlessness caused by teething. 

R. E. BonhAiM-Carter, .m.b,, .m.r.c.p. 


PRACTICAL NOTES 


Trihexyphenidyl {^'■Artane"^ in 
Parkinsonism 

Trihexypiien’idvx (“artane” :3-(i-piperidyl)-r- 
phenyl-i-cyclohexyl-i-propanol hydrochloride) 
is a synthetic antispasmodic with the following 
structural formula: — 


KjC 


/ \ H H 

h_c— C 
\ /Ml 
Ha Ha H. 







Chemical formula of trihexyphenidyl (“artane”) 


Its use at the Mayo Clinic in a group of lop 
patients with idiopathic and postencephalitic 
Parkinsonism, spasmodic torticollis, facial spasm 
and allied conditions, is recorded by K. B. 
Corbin {Journal of the American Hledicat 
Association, October 8, 1949, 141, 377). The 
drug was git en in initial dosage of 1 mg., four 
times daily, before meals and at bedtime; after 
several days increased to 2 mg. four times 
daily: average daily dose 8 mg. Of 69 patients 
with idiopathic Parkinsonism, 32 were bene- 
fited by the drug; 9 no improvement; 7 made 
worse. Of 17 patients with postencephalitic 
Parkinsom'sm, 12 received benefit, 3 no im- 
provement, t made worse. In the spasmodic 
torticollis group (9 patients) subjective relief 
was obtained in 5. Four patients with facial 
spasm were treated: in this group there was 
initial marked improvement with recurrence of 
symptoms. It is stressed that the drug should be 
given in small doses initially and gradually in- 
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creased, so that the patient notices no side- 
reactions; these side-reactions include dryness of 
the mouth, lightheadedness and “jittcriness”, 
and blurring of vision. Decreased rigidity was 
recorded in 75 per cent, of the series; reduced 
tremor in 50 per cent. The drug has a marked 
stimulative action, producing a sense of well- 
being. In a series of 117 patients with idio- 
pathic, postencephalitic and aiteriosclerotic 
Parkinsonism, L. J. Doshay and K. Constable 
{Ibid., August 27, 1949, 140, 1317) noted the 
effectiveness of the drug in arteriosclerotic 
cases, in which smaller doses were needed than 
in the postencephalitic cases. These authors 
state that the toxic reactions are mild and that 
tile drug has a marked cerebral-stimulating 
action; they conclude: “It recommends itself 
as the drug of choice in arteriosclerotic and 
idiopathic cases, and should be regularly tried 
in postencephalitic cases in which atropine or 
other forms of medication prove disturbing or 
ineffectual”. 

Siilfhamethazine in Treatment of 
Urinary Injections 

According to A. M. Rutenburg {Surgery, 
August 1949, 26, 215), “sulphamethazine is a 
valuable addition to the list of chemotherapeutic 
agents for urinary infections due to gram- 
negative organisms because of its extremely low 
renal toxicity and its effectiveness, not only 
when used as the initial drug in the treatment, 
but also after others have failed to control the 
infection”. This conclusion is based upon a 
series of 24 patients with urinary tract infections 
caused by gram-negative bacilli, treated with 
sulphamethazine: 4 to 6 g. daily given in 
divided doses. The daily intake of fluid was 
2 to 2.5 litres, and 15 to 20 g. of sodium bicar- 
bonate were also given daily in divided doses 
to keep the pH of the urine as far as possible 
towards the alkaline side. Nine of the cases 
were cured, whilst 10 were improved (i.e. cases 
of mixed infection in which some of the bacterial 
strains present were completely removed from 
the urine and the total bacterial count was 
markedly reduced). Of ii cases which had 
previously failed to. respond to treatment with 
sulphadiazine and sulphathiazole, nine res- 
ponded favourably to sulphamethazine, and 
two patients who had failed to respond to 
streptomycin responded subsequently to sulpha- 
methazine. Two patients in the series had toxic 
reactions: one, in whom a satisfactory fluid 
intalce had not been maintained, developed a 
transient leucopenia; the other developed an 
allergic skin rash. 

Streptomycin in Whooping-Cough 

The results obtained from the use of strepto- 


mycin in 129 children with whooping-cough, 
too of whom were under one year of age, arc 
reported by L. VV. Wannamaker and his col- 
leagues {American Jour 7 ial of Diseases of Children, 
August 1949, 78, 201). The streptomycin was 
given in one of three ways: — (a) intnmasally 
in the form of drops: 0.5 ml. of a solution con- 
taining 40,000 microgrammes of streptomycin 
per ml. of isotonic sodium chloride, introduced 
into each nostril thrice daily; (b) as an aerosol: 
50,000 microgrammes in i ml. of isotonic 
sodium chloride thrice daily, i.e. 0.15 g. daily; 
(c) intramuscularly every three hours, the dose 
depending upon age: 50,000 microgrammes for 
infants under three months, 100,000 micro- 
grammes for ages three months to one year, 
and 100,000 to 200,000 microgrammes for over 
one year. The results may be summarized as 
follows: Among 52 children treated intranasally, 
of whom three were severely ill, improvement 
was noted in 38. Among 35 children treated by 
aerosol, sLx of whom were severely ill, 28 were 
considered to be improved. Results were con- 
sidered satisfactory in 22 of 26 children treated 
intramuscularly, of whom 7 were severely ill 
on admission. Of 31 children with whooping- 
cough who did not receive streptomycin, it is 
said: “we had the impression that tlie course of 
the illness was not so favourable as in those 
children who had been given streptomycin by 
aerosol mist or intramuscular injection”. Givm 
intranasally it was concluded tliat streptomycin | 
was of little value. The final conclusion is that 
“streptomycin used as here described was not 
as effective in the treatment of whooping-cough 
as human hyperimmune serum". A subsequent 
report from the same hospital (K. E. Shepard 
et al., Ibid., p. 212), based upon a series of 69 
cases of whooping-cough, 30 of which were 
under the age of one year, confirms the effects 
of streptomycin given simultaneously by aerosol 
and intramuscularly, and by aerosol alone. The 
conclusions drawn are that streptomycin 
appeared to have a favourable influence in 
children under the age of one year, and that 
there appeared to be no advantage in the com- 
bined administration by aerosol and intra- 
muscularly when compared with aerosol or 
intramuscular injection alone. 


The Treatment of Urinary 
Tuberculosis 


Further evidence in favour of the value of a 
combination of chaulmoog-a oil and strepto- 
mycin in the treatment of urinary tuberculosis 
IS provided by M. ScKutyn {Journal of Urology, 
August 1949, 62 > 57 ). who gives details of 
tnree cases treaty in this wmr t^u 
were hospitalizejTbut ambulatory The’^chaul- 
moogra od was given in the of Moogrol 



PRACTICAL NOTES 


475 


(Burroughs Wellcome), i ml. intramuscularly 
thrice daily, and the dosage of streptomycin 
■was 0.35 g. every six hours (i-e. i g. every 
twenty-four hours). No toxic or allergic reac- 
tions to either drug were encountered. Tubercle 
bacilli were still present twelve and eight 
months respectively after treatment in trvo cases. 

It is concluded that “the medical treatment of 
urinary' tuberculosis with small non-toxic doses , 
of streptomycin in combination with the esters 
of chaulmoogra oil in the cases presented has 
resulted in remarkable clinical improvement 
and relief of the distressing symptoms of this 
disease for as long as i year following therapy — 
No evaluation of this therapy in early urinary 
tuberculosis can be deduced from the cases 
reported. . . The therapy used will be of definite 
value preoperatively, postoperatively, and in 
advanced inoperable cases of urinary tuber- 
culosis”. 

Sodium Propionate in the Treatment 
of Pruritus Vulvce 

BENEFictAi. results are reported by A. M. 
Davids and A. Kurtin (American Journal of Ob- 
stetrics and Gynecology, August 1949, 58, 397) 
from the use of sodium propionate in the treat- 
ment of pruritus vulva. A 15 per cent, sodium 
propionate ointment, with a vanishing cream 
base containing a wetting agent, was rubbed 
into the vulva and perianal skin ttvo or three 
times daily. In some cases vaginal suppositories 
of 10 per cent, sodium propionate were also used, 
whilst patients with a vaginal discharge were 
instructed to use a 5 per cent, sodium propionate 
douche night and morning. Of 1 5 patients with 
pruritus vultre of one month's to three years’ 
duration, associated with diabetes mellitus, 
eight obtained complete relief within a week, 
whilst the remainder required treatment for 
two to four weeks for “complete restoration to 
normal". Eight patients with mycotic vulvo- 
vaginitis were treated by means of the ointment 
and suppositories, and seven of them obtained 
complete relief within one to three weeks. Of 
32 cases of “menopausal or atrophic vulvitis”, 
aged fifty to seventy-seven years, only three 
still complained of irritation after tivo months 
of treatment. Most of them began to feel better 
after a few days, but it was two to eight weeks 
before the pruritus disappeared completely in 
this group. 

s Oral Bismuth in Dermatology 

Using sodium bismuth triglycollamate, i g. 
of which contains the equivalent of 0.138 g. 
of metallic bismuth, in doses of one tablet 
(equivalent of 75 mg. metallic bismuth) orallv 
thrice daily for three days- and then two tablets 


thrice daily, T. H. Miller and J. R. Delaney 
(Archives of ftennatology and Sypbilology, 
August 1949, 60, 196) report the results obtained 
in 46 patients: 18 with various types of verruce; 
3 with condyloma acuminatum; iz with lupus 
erythematosus; ii with lichen planus; 3 with 
scleroderma. To.vic reactions were minimal and 
consisted of mild gingivitis. Of the verruca;, the 
juvenile flat warts responded better than 
verruca vulgaris, and 5 of 6 cases were com- 
pletely cleared within two to four weeks. The 
patients with condyloma acuminatum "attained 
approximately 90 per cent, involution of the 
lesions after seven, sixteen and ttventy tyeeks of 
treatment”. The disseminated type of lupus 
erythematosus responded better than the chronic 
discoid t)pe. All the cases of lichen planus res- 
ponded satisfactorily, 7 of the S patients with 
generalized lesions showing complete involu- 
tion after trvo to eight weeks’ treatment. The 
nvo patients with scleroderma showed “moder- 
ate clinical improvement”. 

Human Requirements of Vitamin A 

In discussing the recent Medical Research 
Council report on “vitamin A requirement of 
human adults”, M. \V. Grant (Nature, London, 
August 6, 1949 , 164, a I a) stresses the particular 
difficulties that arise in assessing the require- 
ments of vitamin .A because of the fact that it is 
normally obtained partly in the preformed 
state and partly as a precursor — carotene. The 
final recommendation of the report is “a round 
figure of 2,500 I.U. vitamin A daily for a normal 
human adult”. In calculating the vitamin 
potency of a naixed diet it is recommended that 
the total carotene value of root vegetables 
should be divided by 4, and that of green veget- 
ables by 2.5, and that this figure should be 
added to the value of preformed vitamin A. 
A plea is made for giving estimates of require- 
ments of vitamin A in terms of vitamin A per 
se, whilst in the case of reports of food consump- 
tion it is suggested that the quantities of vitamin 
A and of carotene should be given separately, 
“the estimation of the resultant vitamin A 
potency being given as an additional figure, 
together with a description of how it was 
obtained”. 

Gammexane in the Treatment of 
Head Lice 

On the basis of experience in Malaya, a “simple, 
rapid and inexpensive” form of treatment of 
head lice is outlined by J. R. Busvine and J, A. 
Reid {^ledical yournal of ^lalaya, June 1949, 3, 
333)* The preparation used was 0.3 per cent. 
gamma BHC {^gcanma isomer of benzene hexa- 
chloride} in coconut oil solution, prepared by 
adding “one part of *gammexane’ concentrate 
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creased, so that the patient notices no side- 
reactions; these side-reactions include dryness of 
the mouth, lightheadedness and “jittcriness", 
and blurring of vision. Decreased rigidity was 
recorded in 75 per cent, of the series; reduced 
tremor in 50 per cent. The drug has a marked 
stimulative action, producing a sense of well- 
being. In a series of 117 patients with idio- 
pathic, postencephalitic and aitcriosclerotic 
Parkinsonism, L. J. Doshay and K. Constable 
{Ibid., August 37, 1949, 140, 1317) noted the 
effectiveness of the drug in arteriosclerotic 
cases, in which smaller doses were needed than 
in the postencephalitic cases. These authors 
state that the toxic reactions are mild and that 
the drug has a marked cerebral-stimulating 
action; they conclude: “It recommends itself 
as the drug of choice in arteriosclerotic and 
idiopathic cases, and should be regularly tried 
in postencephalitic cases in which atropine or 
other forms of medication prove disturbing or 
ineffectual”, 

Siilphamethazine in Treatment of 
Urinary Infections 

According to A. M. Rutenburg (Surgery, 
August 1949, 36, 31 s), “sulphamethazine is a 
valuable addition to the list of chemotherapeutic 
agents for urinary infections due to gram- 
negative organisms because of its extremely low 
renal to.xicity and its effectiveness, not only 
when used as the initial drug in the treatment, 
but also after others have failed to control the 
infection". This conclusion is based upon a 
series of 34 patients with urinary tract infections 
caused by gram-negative bacilli, treated with 
sulphamethazine: 4 to 6 g. daily given in 
divided doses. The daily intake of fluid was 
3 to 3.5 litres, and 15 to 20 g. of sodium bicar- 
bonate were also given daily in divided doses 
to keep the pH of the urine as far as possible 
towards the alkaline side. Nine of the cases 
were cured, whilst to were improved (i.e. cases 
of mi.xed infection in which some of the bacterial 
strains present were completely removed from 
the urine and the total bacterial count was 
markedly reduced). Of ti cases which had 
previously failed to respond to treatment with 
sulphadiazine and sulphathiazole, nine res- 
ponded favourably to sulphamethazine, and 
two patients who had failed to respond to 
streptomycin responded subsequently to sulpha- 
methazine. Two patients in the series had toxic 
reactions: one, in whom a satisfactory fluid 
intake had not been maintained, developed a 
transient leucopenia; the other developed an 
allergic skin rash. 

Strepwnycin in Whooping-Cough 

The results obtained from the use of strepto- 


mycin in 139 children with whooping-cough 
100 of whom were under one year of age, an 
reported by L. W. Wannamaker and his col- 
leagues (American youriial of Diseases of Children, 
August i949i 78, 20t). The streptomycin was 
given in one of three ways: — (a) intranasaliy 
in the form of drops: 0.5 ml. of a solution con- 
taining 40,000 microgrammes of streptomycin 
per ml. of isotonic sodium chloride, introduced 
into each nostril thrice daily; (b) as an aerosol: 
50,000 microgrammes in t ml. of isotonic 
sodium chloride thrice daily, i.e. 0.15 g. daily; 
(c) intramuscularly every three hours, the dose 
depending upon age; 50,000 microgrammes foi 
infants under three months, 100,000 micro- 
grammes for ages three months to one year, 
and 100,000 to 200,000 microgrammes for oves 
one year. The results may be summarized as 
follows : Among 53 children treated intranasaliy, 
of whom three were severely ill, improvemeni 
was noted in 38. Among 35 cltildren treated bj 
aerosol, six of whom tvere severely ill, 28 were 
considered to be improved. Results wete con- 
sidered satisfactory in 23 of 36 children treated 
intramuscularly, of whom 7 were severely ili 
on admission. Of 31 children with whooping- 
cough who did not receive streptomycin, it li 
said: “we had the impression that tlie course ol 
the illness was not so favourable as in thos< 
children who had been given streptomycin b) 
aerosol mist or intramuscular injection". Given 
intranasaliy it was concluded that streptomycit 
was of little value. The final conclusion is dial 
“streptomycin used as here described was nol 
as effective in the treatment of whooping-cougli 
as human hyperimmune serum", A subsequeni 
report from the same hospital (K. E. Shepard 
et at., Ibid; p. 213), based upon a series of bs 
cases of whooping-cough, 30 of which wen 
under tire age of one year, confirms tlie effects 
of streptomycin given simultaneously by aerosol 
and intramuscularly, and by aerosol alone. Tin 
conclusions drawn are that streptomycia 
appeared to have a favourable influence w 
children under the age of one year, and thal 
there appeared to be no advantage in the corn" 
bined administration by aerosol and intra- 
muscularly when compared with aerosol 01 
intramuscular injection alone. 


The Treat?>tent of Urinary 
Tuberculosis 


Further evidence in favour of the value of a 
combination of chaulmoofva oil and strepto- 
mycin in the treatment of urinary tuberculosis 
IS provided by M. ScK.ttyn (yournal of Urology, 
August 1949, 62. <57). who gives details of 
three cases treateu in this w-11, T'k 
were hospitalized, but ambulatory. The^’chaul- 
moogra oil was given m the fon^ of ml 
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(Burroughs Wellcome), i ml. intramuscularly 
thrice daily, and the dosage of streptomycin 
was 0.25 g. every six hours (i.e. i g. every 
twenty-four hours). No toxic or allergic reac- 
tions to either drug were encountered. Tubercle 
bacilli were still present ttvelve and eight 
months respectively after treatment in two cases. 

It is concluded that “the medical treatment of 
urinary tuberculosis with small non-toxic doses , 
of streptomycin in combination with the esters 
of chauiraoogra oil in the cases presented has 
resulted in remarkable clinical improvement 
and relief of the distressing sj^iptoms of this 

disease for as long as i year following therapy 

No evaluation of this therapy in early urinary 
tuberculosis can be deduced from the cases 
reported. . . The therapy used will be of definite 
value preoperatively, postoperatively, and in 
advanced inoperable cases of urinary tuber- 
culosis”. 

Sodiinn Propionate in the Treatment 
of Pruritus Vuhtte 

Beneficial results are reported by A. M. 
Davids and A. Kurtin [American Journal oj Ob- 
sutrks and Gynecology ^ August 1949, 58, 397) 
from the use of sodium propionate in the treat- 
ment of pruritus vulvs. A 15 per cent, sodium 
propionate ointment, with a vanishing cream 
base containing a wetting agent, was rubbed 
into the vulva and perianal skin two or three 
7 times daily. In some cases vaginal suppositories 
of 10 per cent, sodium propionate were also used, 
whilst patients with a vaginal discharge were 
instructed to use a 5 per cent, sodium propionate 
douche night and morning. Of 15 patients with 
pruritus vuIn’se of one month’s to three years* 
duration, associated with diabetes mellitus, 

’ eight obtained complete relief within a week, 
whilst the remainder required treatment for 
tivo to four weeks for “complete restoration to 
normal”. Eight patients with mycotic vulvo- 
vaginitis were treated by means of the ointment 
: and suppositories, and seven of them obtained 

complete relief within one to three weeks. Of 
' 22 cases of “menopausal or atrophic vulvitis”, 

aged fifty to seventy-seven years, only three 
I still complained of irritation after tivo months 
of treatment. Most of them began to feel better 
afi^.r a few days, but it was two to eight weeks 
before the pruritus disappeared completely in 
this group. 

*'7 Oral Bismuth in Dermatology 

Using sodium bismuth triglycollamate, i g. 
of which contains the equivalent of 0.138 g. 
of metallic bismuth, in doses of one tablet 
• (equivalent of 75 mg. metallic bismuth) orally 
thrice daily for three days and then ttvo tablets 


thrice daily. T. H. Miller and J. R. Delaney 
{Archives of Dermatology and Syphilology, 
August 1949. 60. 196) report the results obtained 
in 46 patients; 18 with various types of verrucae; 
3 with condyloma acuminatum; i2 with lupus 
erythematosus; 11 with lichen planus; 3 with 
scleroderma. Toxic reactions were minimal and 
consisted of mild gingivitis. Of the verrucas, the 
juvenile flat warts responded better than 
verruca vulgaris, and 5 of 6 cases were com- 
pletely cleared within nvo to four weeks. The 
patients with condyloma acuminatum “attained 
approximately 90 per cent, involution of the 
lesions after seven, sixteen and twenty weeks of 
treatment”. The disseminated type of lupus 
erythematosus responded better than the chronic 
discoid type. All the cases of lichen planus res- 
ponded satisfactorily, 7 of the 8 patients with 
generalized lesions showing complete involu- 
tion after nvo to eight weeks’ treatment. The 
two patients with scleroderma showed “moder- 
ate clinical improvement”. 

Human Requirements of Vitatnin A 

In discussing the recent Medical Research 
Council report on “vitamin A requirement of 
human adults”, M. W. Grant {Nature, London, 
August 6, 1949, 164, 212) stresses the particular 
difficulties that arise in assessing the require- 
ments of vitamin A because of the fact that it is 
normally obtained partly in the preformed 
state and partly as a precursor — carotene. The 
final recommendation of the report is “a round 
figure of 2,500 I.U. vitamin A daily for a normal 
human adult”. In calculating the vitamin 
potency of a mixed diet it is recommended that 
the total carotene value of root vegetables 
should be divided by 4, and that of green veget- 
ables by 2.5, and that this figure should be 
added to the value of preformed titamin A. 
A plea is made for giving estimates of require- 
ments of vitamin A in terms of vitamin A per 
se, whilst in the case of reports of food consump- 
tion it is suggested that the quantities of vitanu'n 
A and of carotene should be given separately, 
“the estimation of the resultant vitamin A 
potency being given as an additional figure, 
together with a description of how it was 
obtained”. 

Gammexane in the Treatment oj 
Head Lice 

On the basis of e.xperience in Malaya, a “simple, 
rapid and inexpensive” form of treatment of 
head lice is outlined by J. R. Busvine and J. A. 
Reid {Medical Journal of Malaya, June 1949, 3, 
232). The preparation used was 0.2 per cent. 
gamma BHC {gatnma isomer of benzene hexa- 
chloride) in coconut oil solution, prepared by 
adding “one part of ‘gammexane’ concentrate 
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LG 140 (obtainable from Imperial Chemical 
Industries Ltd.) to 50 parts of coconut oil and 
stirring. The concentrate LG 140 is an organic 
solvent containing 10 per cent, of a refined 
grade of gamma BHC which is largely without 
the rather disagreeable smell of crude samples 
of BHC”. To prevent accidental ingestion of 
the medicated oil it is recommended that colour- 
ing matter should be added, e.g. o.i g. per 
gallon of the I.C.I. dye known as "waxoline 
blue CBS”. The best way of incorporating this 
dye is to dissolve it first in a few millilitres of 
chloroform and then add the concentrated 
solution to the oil. Treatment consisted of 
applying 10 ml. of the medicated oil to the hair 
by pipette and distributing it as evenly as 
possible by rubbing with the hand. Of the 30 
children treated in this way, all were free of lice 
one week later, whereas of 30 children treated 
with 4 per cent. DDT in oil, only 20 were free 
of lice one week after treatment. 


Xifhasternal Crunch 

XiPKOSTERNAL Crunch is defined by L. Schwab, 

G. L. Smiley and \V. P. Meyn (Aanals of 
Internal Medicine, August, 1949, 31, 228) as 
“a systolic sound of a crunching or spitting 
nature heard best at a point immediately to the 
left and above the xiphoid process, in the 
absence of signs of organic heart disease”. In 
a series of 3,234 “Army separatees” it was 
found m 106 individuals (i.c., an incidence of 
3.3 per cent.). The only correlation with 
physical type was that some degree of funnel 
chest was found in 25 per cent, of those showing 
the crunch. This may be significant, as in a 
series of 46,705 persons Ochsner only found an 
incidence of 0.059 per cent, of severe degrees 
of funnel chest. In 83 per cent, of the cases the 
sound was sharply localized just to the left and 
above the xiphoid process and it was not heard 
more than one inch from this spot. The sound 
did not vary with respiration in 75 per cent, of 
cases; in the remainder it increased in intensity 
during expiration. The suggestion is advanced 
that “the sound is produced by the cardiac 
thrust against the chest wall, leading to move- 
ment of the left seventh costal cartilage at the 
point of Its articulation with the sternum and 
the xiphoid process". 


Hazards of Fluorescent Lighting 

In reporting five cases of cutaneous irritation 
due to exposure to fluorescent lighting occurring 
among operatives in the penicillm filling room 
of an American pharmaceutical organization, 
R. R. Bresler (Journal of the American Medical 
Association, August 27, i949. I4“. i334) draws 
attention to “the possibility that undesirable 
cutaneous reactions may follow prolonged 
exposure to fluorescent lighting at relatively 


short working distances”. The operatives core 
plained of redness, dryness, and occasion; 
Itching of the skin on the arms and e.'cpose 
parts of the neck and front of tlie chesi 
Examination revealed erythematous areas wt' 
dryness and moderate desquamation. Th 
filling room was illuminated by ordinaty fluores 
cent tubes which were placed within 10 to i. 
. inches of the operators. When a i-'Rth (06 
cm.) thick all-round plate-glass shield aa 
placed round the tubes the erythema disappeate 
and did not recur. Reference is made to tw 
other cases of dermatitis from exposure t 
fluorescent lighting (A. P. R. James, Arcku 
of Dermatology and Sy philology, August 1941 
44, 256). In one of these the patient worked 2 
a desk with a day-light fluorescent tube thre 
feet above the desk; the other was a ivonu 
who worked in an office lit by four 40-iui 
daylight tubes placed at about 8 feet aboieliei 
It is suggested that “with the increasing use o 
fluorescent lighting, it is only logical to expec 
an increase in the number of persons who nu 
react unfavourably to it”. 


Nicotine Absorbed in Smoking 
Using a biological means of estimation (i c , th 
effect on the blood pressure of the spinal cat] 

H. \V. Ling and C. B. Wynn Parry (Snlu 
Journal of Pharmacology, September I949> I 
313) found the amount of nicotine deposits 
in the smoke from well-known brands 0 
cigarettes to range from 0.73 to 1.2 mg. P‘ 
cigarette, with a mean of 0.92 mg. In the cas 
of cigars (weight about s g.) the correspondm 
figures were 3.6 to 7.0 mg. per cigar, or 0.7 t 

I. 6 mg. per g. tobacco. For pipe tobacco th 
nicotine content ranged from 2 to 3 mg. per£ 
tobacco. This represents the amount of nicotin 
entering the mouth of the smoker. The propoi 
tion absorbed depends upon the extent t 
which the smoke is inhaled. Most of the nicotin 
entering the alveoli is absorbed, but even m th 
case of non-inhalers it js estimated that slightl; 


less than half the nicotine is absorbed, i.e , ' 
o 9 mg. nicotine enters the mouth in smoking 
the amount absorbed without inhaling is 0 
mg. or less, per cigarette. 


Relief of Toothache 

The following formula for toothache drops 1 


taken from a review in Pharmacy hnernationd 
1949, 3i 16 (quoted by Manufacturing Chemist 
August 1949, 30, 398): — 

Cfovc oil t e t«l 

Phenol, liquid . . ' no mi' 

Glyccnn ., ™ • 

Amai^th solution (r per cent.) sufficient to colour. 

For the temporary relief of toothache it n 
recommended that a small pledget of cotton 
wet with this preparation be okcpd in thf 
socket and then covered with dr^^ nnrmn 
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Modern Practice in Anasthesia. Edited by 
Fsankis T. Evaxs, AI-B., b.s., f.f.a.r.c.s., 
D.A. London: Buttenvorth & Co. (Pub- 
lishers) Ltd., 1949. Pp. XX, 566 and 40. 
Figures 227. Price for. 

This textbook will for long be a source of pride 
to British antesthetists. The book really begins 
with the noteworthy chapter by Blair Gould on 
the volatile narcotics and anesthetics. Then 
follow excellent accounts of apparatus, the pre- 
paration of the patient and the administration 
of rectal and intravenous drugs. An otherwise 
helpful chapter on the preparation of the 
patient is marred by a liberal spattering of 
diagrams consisting of whirlpools of arrows 
which make the eye giddy and the mind but 
tired. Their educational value is dubious. 
Curariforra drugs receive very adequate treat- 
ment at the hands of Lnw and Alaureen Young, 
fn this chapter erjlhroidine and mj'anesin are 
included, but the book evidently went to press 
before clinical reports of Cio and “flaxedil” 
vtere available. The curare-like action of 
quinine derivatives is given but passing men- 
tion, although quinine methochloride served as 
an effective substitute for curare in Denmark 
during the war, and reports of its use in antes- 
jS thesis came from there and from the United 
’ States. Massey Dawkins writes a competent 
chapter on paravertebral and epidural blocks, 
drawing on his own experiences of these 
methods. The editor himself deals with spinal 
techniques. The chapter on local analgesia by 
Dodd is excellent so far as it goes, although 
techniques which involve such obviously 
surgical procedures as infiltrating the abdominal 
viscera seem a little out of place in a textbook 
for anaesthetists. Perhaps in future editions the 
whole of the body will be dealt with in as great 
detail as the abdomen and the brachial plexus 
are in this one. Dodd condemns nitrous oxide 
and oxygen as a supplement to local analgesia; 
his opinion will be confirmed by most surgeons 
who habitually operate under block an$srhesia. 
^ The second half of the book contains an assort- 
meni-^pf chapters; anesthetic emergencies, 
blood transfusion and fluid replacement, and 
anesthesia for 'ihoracic, neurosurgical, plastic, 
^. thyroid, and rectal operations. Obstetric and 
■ , dental an^thesia are given ample treatment, as 
is anaesthesia in old age and in shock. 

The authors, perhaps naturally, stress the 
methods and views currently obtaining in 
London, but their outlook is broad and their 
reference wide. There is no more complete 
survey of clinical anasthesia in one volume. 


Aviation Medicine. Its Theory and Appli- 
cation. By Rexx-eth G. Behgix, m.d., 
D.F.H., A.F.R.Ae.s. Bristol: John Wright 
& Sons Ltd,, 1949. Pp. xiv and 447. 
Figures 131. Price 35L 
The rapid development of civil aviation is 
making it incumbent for an increasing number 
of practitioners to be able to advise their patients 
as to their medical fitness for flying. To be able 
to do this intelligently requires a modicum of 
knowledge of the physiological considerations 
involved. This particular field of medical 
research has undergone such dramatic changes 
during the Jast fen years that it is well nigh 
impossibie for anyone but the interested expert 
to keep pace with it. The result is that many 
practitioners, aware of their ignorance, either 
refrain from giving advice on the subject or 
alternatively play for safety and advise their 
patient to travel by surface routes. This unfor- 
tunate state of affairs has now been rectified by 
Dr. Bergin who, on the basis of personal 
experience as a pilot and as an R.A.F. and 
B.O.A.C. medical oSicer, has written a book 
which is not only intensely practical but also 
gives an admirably lucid interpretation of all 
the sah'ent modem research work on the subject. 
One section, devoted to "physiological con- 
siderations'', deals with the problems of vi ion, 
hearing, speed and acceleration, equilibrium, 
pressurization, noise and vibration, and the like, 
and explains them in terms which the uninitiated 
will have no difficulty in understanding. 
Another section deals folly with medical con- 
siderations, whilst yet another deals with psy- 
chological considerations. There is a valuable 
section on epidemiology and air travel, and the 
book concludes with a useful series of appen- 
dices giving details concerning international 
certificates of inoculation and vaccination, and 
yellow feier inoculation centres. Tiro minor 
criticisms must be made. Is the etiology of 
"postural cedema” as simple and straightfoivvard 
as it is made out to be here? There is an air of 
unreah'ty about the statement that “strepto- 
mycin is also contraindicated for the pilot’’. 
Surely, one of the first principles of medicine 
is that an individual who requires streptomycin 
is one who must be confined to bed, and even 
to suggest that a pilot may fly a machine when 
he is in this state is unfortunate. These, however, 
are exceptions in an otherwise e.\cellent book 
which will be welcomed by all who have to 
deal with the medical aspects of flying, and 
there are few doctors these days who do not fall 
into this categoiy. 
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Bedside Diagnosis. By Ch^vules TVIackay 
Seward, m.d., f.r.c.p.eo. Foreward by 
Sir Henry Cohen, m.d., e.r.c.p. Edin- 
burgh; E. & S. Livingstone Ltd., 1949. 
Pp. vii and 373. Illustrated. Price I’js. 6 d. 
Da. Seward takes the common symptoms and 
signs — ^head pains, stomach pains, shortness of 
breath, cough, tachycardia, anajmia, and loss of 
weight, and discusses them with a view to 
making a diagnosis at the bedside of the patient. 
Each chapter is preceded by a synopsis of the 
causes of the symptom, and there then follows 
a short account of its physiology, his general 
considerations regarding pain being particularly 
good in this respect. The symptom is then 
discussed in relation to the diseases which may 
cause it, and mention is made of associated 
symptoms and additional aids to diagnosis. 
Dr. Seward rightly stresses how often psycho- 
logical disturbances produce physical symptoms, 
and he emphasizes that the management of 
such cases is generally well within the province 
of the general physician. This is an excellent 
book. 

Clinical Auscultation of the Heart. By 
Samuel A. Levine, m.d,, and W. 
Proctor H/IRVEy, m.d. Philadelphia and 
London: W. B. Saunders Company, 
1949. Pp. viii and 327. Figures 286. 
Price 32r. 6 d. 

It is a sign of the times tiiat this admirable book 
on auscultation should have come from the 
United States, the home of laboratory and 
mechanized medicine. It is presumably a 
reaction to the over-swing of the pendulum 
which has always been more marked on the 
other side of the Atlantic. The authors will 
strike a responsive chord in the hearts of many 
physicians in Great Britain witli their statement 
that “it is imperative to derive all possible help 
from such an ine.xpcnsive and e.\pedient tool as 
the stethoscope”. The book is comprehensive 
without ever becoming too detailed. It is divided 
into four sections, dealing with heart sounds, 
cardiac irregularities, cardiac murmurs, and 
miscellaneous auscultatory findings, all excep- 
tionally well illustrated with a series of excellent 
phonocardiograms and electrocardiograms. 
These are used merely to demonstrate the 
various types of murmurs which can be heard 
by auscultation, and care is taken to point out 
that in the general run of clinical cardiology 
phonocardiograms are not essential. As a 
means of teaching clinical auscultation, however, 
they subserve a most useful function. This is a 
book which should be in the hands of every 
senior medical student and all concerned with 
the teaching of medicine. 


The Principals of Chiropody. By John H. 
Haney, f.ch.s., and H. F. Walker, 
F.Cii.s. London: Bailliere, Tindall & 
Cox, 1949. Pp. ix and 383. Figures 129. 
Price 2is. 

The authors of this new te.xtbook are to be 
congratulated on the production of an atcellent 
book, well classified and illustrated, which is 
certain to become a volume to which ever)’ 
student of chiropody will turn for guidance in 
his professional studies. The names of Hanby 
and Walker, associated as they are with the 
leading chiropody school in this country, aie 
an assurance to the reader that the book is 
based on wide and extensive practical experi- 
ence. The earlier chapters deal in some detail 
with the anatomy and physiology of the foot 
and provide the student with a sound basis for 
his later clinical studies. An e-xcellent and 
instructive chapter on the function of the foot 
is included. In each clinical section the authors 
have been especially careful to e-xplain in simple 
language the principles on which diagnosis and 
treatment are based. An attractive ch.apter deals 
with those changes in the shoe which aw 
indicative of abnormal strain on the foot. There 
is much to learn from this delightful book 
which can be warmly recommended to the 
reader. 


Varicose Veins. By R. Rowden Foote, 
M.R.C.S., D.OBsr. R.c.o.G. London: Butter- 
worth & Co. (Publisliers) Ltd., 1949. 
Pp. xii and 214. Figures 205 and 3 
coloured plates. Price 32r. 6 d. 

The surgical perspective is sadly warped by the 
attraction of tlie rare and the bizarre case, and 
by the drama of the highly technical .and highly 
useless operative tour deforce. The treatment of 
common injuries and of common infections, 
particularly of the hand, of minor fractures, 
hemorrhoids, hernia:, and varicose veins far 
outweighs in importance the stunts of tlje 
super-specialist, yet, because they hate no box- 
office appeal, these useful procedures are handed 
over to juniors, often without supervision. A 
visit to any surgical clinic from Secunderabad 


to Seattle provides the same experience: in 
theatre A an eminent professor surrouncku' by 
admiring yes-men is performing ssme heroic 
and useless spedaUte de la maisonon a moribund 
patient; in theatre B a m.Tn iffio hopes one day 
to move into theatre A it 'vrecldng on inguinal 
canal in the attempt toAevise yet another modi- 
fication of BassiniV operation; in theatre C a 
junior ignorant H surgical technique and of 
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lawn, and is proceeding to ligature it well below* 
its junction with the femoral vein. 

Mr. Rowden Foote has devoted himself to 
the study of varicose veins, their etiology, their 
s}-mptoms, their complications and their treat- 
ment, and in this book he has set down his views 
with admirable clearness, helped still further 
by a wealth of excellent illustrations. He men- 
tions everything, even the many tests which look 
so nice on paper but which surgeons cease to 
employ as soon as they know their job, but he 
keeps a sense of proportion; the description of 
the anatomy and variations of the superficial 
veins at the saphenous opening and of the tech- 
nique of high saphenous ligature, could not be 
bettered. The only possible criticism is that the 
author, although his trend is towards surgery, 
still dabbles somewhat largely in chemical 
sclerosis, a method of treatment that many 
would like to see removed from the field of 
therapeutics. This book can be recommended 
with confidence to any reader seeking reliable 
information on the treatment of varicose veins 

Elements of Food Biochemistry. By 
WiLLiAii H. Peterson, ph.d., John T. 
Skinner, ph.d., and Frank M. Strong, 
pk.d. London; Staples Press Ltd., 1949. 
Pp. xi and 259. Price 2U. 

This book gives a complete survey of the 
chemistiy and physiology of foods and can be 
* recommended. Tables of the econonuc import- 
ance of carbohydrates, fats and proteins add 
interest to these chapters. In chapter III the 
authors show how easy it is to calculate that 
pH 5.1 is 32 times as acid as pH 6.6 and how 
buffer solutions work The complex changes 
occurring in the breakdown of glucose, as also 
the o.xidative changes in cells, are made very 
clear in the short space available. Amongst the 
many illustrations are crystals of vitamins and 
enzjmes. Food analyses, including mineral 
content, trace elements and vitamins conclude 
the book. There is no inde.\. 

NEW EDITIONS 

The doyen of Canadian medicine has added to 
his many contributions to medicine by bringing 
out a second edition of his admirable book on 
symptomatology. Symptoms in Diagnosis, by 
Jonathan Campbell Meakins, c .d.e., m.d., d.Sc., 
LL.D. (Bailliere, Tindall and Co-x, qar.). In 
''preparing this edition he has called upon his 
younger colleagues for assistance in preparing 
the chapters dealing with the eyes, the ear, 
nose and throat, the nervous system, and 
psychiatry . As an attempt to correlate symptoms 
with physiological processes, this book is an 
outstanding contribution to clinical medicine. 


The second edition of Geriatric Medicine, by 
Edward J.- Stieglitz, m.d., m.s., f.a.C.p. (W. B. 
Saunders Company, 6as.) has appeared within 
six years of the first publication. Under the 
editorship of Dr. Stieglitz a considerable number 
of American specialists have contributed chap- 
ters. The parts written by Dr. Stieglitz, who is 
convinced that geriatric medicine can only 
advance by the study of gerontology and by 
appieciation of the sociological aspect, are 
particularly interesting and sound. This book 
will prove valuable to those specialists in this 
branch of medicine and can, with profit, be 
consulted by any practitioner who wants the 
fullest information on the signs, simiptoms and 
treatment of diseases in the aged. 

Carefui. revision and some rewriting have 
been carried out in the preparation of the 
thirtieth edition of Gray's Anatomy, edited by 
T. B. Johnston, C.b.e., m.d., and J. Willis, 
M.D., M.s. (Longmans, Green and Co., Sqr.), 
and a number of new illustrations have been 
added and many replaced. This work is such a 
well-established classic that any detailed com- 
ment is unnecessarj*. 

The third edition of Dr. Tramer’s world famous 
book Lehrbuch der Allgemeinen Kinderpsychiatrie 
(Benno Schwabe, Basle, Sw. frs. 38) is welcome. 
Several subjects have been treated more fully 
in the eighteen months that have elapsed since 
the appearance of the last edition, and the 
chapter on treatment has been rewritten. The 
book is essential for those engaged in this 
specialty, and an English translation would be 
most valuable. 

Pathology of the Nervous System, by J. Henry 
Biggart, c.b.e., M.D., D.Sc., in its second edition 
(E. & S. Livingstone Ltd., zis.) has been 
largely rewritten and a number of new illustra- 
tions added. Although written primaiily for 
students preparing for the Diploma of 
Psychiatry, the practitioner will find this work a 
valuable addition to his library. 

Hematology, by Willis M. Fowler, M.D., in its 
second edition (Cassel and Co. Ltd., 445.) 
contains many new advances: folic acid in the 
treatment of pernicious anosmia and sprue; 
urethane in leukemia; nitrogen mustard in 
lymphomas and other conditions; radiophos- 
phorus in polycjnhtemia and leukemia, and 
complete rerision on the chapter on “trans- 
fusion of whole blood and blood derhatives”. 

Food Inspection Notes, by H. Hill, F.R.s.tx.i., 
F.S.I.A., A..M.t.s.B., and F. Dodsworth, .M.B.s.tx.i., 
lES.i.A., in its third edition (H. K. Lewis & 
Co. Ltd., ys. 6 d.) contains among other useful 
information a chapter on food poisoning. 
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NEW PREPARATIONS 
Antistin Cream and Ointment, each contain- 
ing 2 per cent, antistin, have been prepared for 
the local treatment of allergic skin disorders, 
either alone or in conjunction with oral antistin 
therapy. The ointment is stated to be suitable 
for dry and scaly conditions, whereas the cream 
with a water-miscible base is more generally 
preferable, especially in exposed areas. They 
arc supplied in tubes of 20 g. (Ciba Laboratories 
Ltd., Horsham, Sussex.) 

Aureomycin (Lederle). — Supplies of this anti- 
biotic are now available on prescription for 
urgent cases. Aureomycin (Lederle) is issued in 
vials of 16 capsules of 250 mg. for oral use, and 
in vials of 25 mg. with dropper for ophthalmic 
use. (Lederle Laboratories Division, Cyanamid 
Products Ltd,, Brettenham House, London, 
W.C.2.) 

Injection Solution B.A.L. (dimerc.iproI or 
2.3 dimercaptopropanol), a S per cent, solution 
in arachis oil with to per cent, of benzyl 
benzoate, for intramuscular injection, is issued 
in ampoules of 2 ml., in boxes of 6, 12 and too. 
(Allen & Hanburys Ltd., London, E.C.a.) 

Lactalumina Compound (Crookes). — Each 
compound tablet contains aluminium hydroxide 
2 grains, magnesium trisilicate 2 grains, mag- 
nesium oxide i grain, and papain i grain. The 
tablets have been prepared for the use of 
patients with dyspepsia or peptic ulcer. Supplied 
in cartons of 1 2 pocket packings, each containing 
12 tablets. (Crookes Laboratories Ltd., Park 
Royal, London, N.W.io.) 

Optalidon, an analgesic which is stated to 
relieve pain without causing drowsiness or 
stupor, is now again available. It is issued in 
tubes of lo tablets, and bottles of 25, too and 
250. (Sandoz Products Ltd., 134 Wigmore 
Street, London, W.i.) 

LEAD POISONING IN BABIES DUE TO 
NIPPLE SHIELDS 

A NOTE from the Ministry of Health draws 
attention to the occurrence of a number of cases 
of lead encephalopathy in babies resulting from 
the use of lead nipple shields by their mothers. 
Immediate administiative action is being taken 
to discourage the prescription and use of lead 
nipple shields under Part IV of the National 
Health Service Act, 1946. and these shields will 
be excluded from the list of appliances in Part 
I of the Third Schedule. 

MEDICAL FILM 

A film illustrating "The Technique of Sub- 


cuLaneous Hormone Implantation”, demon- 
strated by G. 1. Swycr, D.M., M.R.C.P., has 
been produced for Roussel Laboratories Ltd., 
by Brian Stanford, M.R.C.S., D.M.R., F.R.P.S. 
The film (16 mm. silent, in colour, running 7 
minutes), designed for teachers of obstetrics 
and endocrinology for illustrating lectures, may 
be obtained free on application. (Roussel 
Laboratories Ltd., 95 Great Portland Street, 
London, W.i.) 

PUBLICATIONS 

Diets for Sick Children has been prepared by the 
Hospital for Sick Children, Great Ormond 
Street. The pamphlet deals first with the 
general preparation of diets, and then with 
diets for specific conditions. Some useful 
recipes aie included. (The Dietitian, Hospital 
for Sick Children, Great Ormond Street, 
London, W.C.t, price is.) 

Lewis’s Diet Charts. — This set of 23 diet tables 
is designed for the use of physicians for handing 
to patients after consultation, modified to suit 
individual requirements. The subjects covered 
are: allergy, dyspepsia, peptic ulcer con- 
valescence, ketosis, gout, obesity, heart, kidney 
and nervous diseases, sodium elimination, fever, 
gravel, chronic diarrhoea, tuberculosis, rheu- 
matism, constipation, anxmia, and con- 
valescence. A rpecimen packet of 4 copies of f 
each chart and a twelve page booklet "Notes to 
Lewis’s Diet Charts”, price yr.; too charts, 
assorted to suit individuals requirements, price 
6s.; smaller quantities is. per dozen, and the 
booklet IS. net; plus postage. (H. K. Lewis & 
Co., Ltd., 136 Gower Street, London, W.C.i.) 

Catalosue of an Exhibition of Books, Manuscript! 
and Relics, Commemorating the Bicentenary oj 
Edward Jenner, ij May, 1749 — zb January, i323i 
is published by the O.xford University Press for 
the Trustees of the Wellcome Historical Medical 
Museum. A brief biography of Edward Jenner 
and his work is given in the introduction, which 
is followed by an account of his work on small- 
po.x inoculation. (Oxford University Press, 2r.) 

Entry into Practice, published by the Medical 
Practitioners’ Union, deals wita the problems pf 
entering general medical practice a-vu’ coii- ' 
sultant practice under the b'ational Health 
Service. Some constructive suggestions are s’ 
made. (Medical Pract'-'ioners’ Union, 53-6 '' 
Russell Square, London, W.C. r.) 
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A MODERN VIEWPOINT ON INFLUENZA 

By C. H. STUART-HARKIS, M.D., F.R.C.P. 

Professor of Medicine, University of Sheffield; Physician, United Sheffield 

Hospitals. 

Influenza, as its name implies, has historically been regarded as a 
mysterious disease. In the past, this reputation was doubtless gained by 
reason of its sudden appearances, rapid spread, and tendency to change 
from a mild to a lethal disease of dreaded proportions. To-day, some at least 
of the mystery has been unveiled, but a host of unsolved problems remains 
to perplex and challenge us. The modem observer must therefore admit a 
viewpoint based upon imperfect knowledge, whether he be primarily in- 
terested in epidemiology, immunity or even diagnosis; the latter remains a 
difficult)' because of the confused tangle of the common maladies of the 
respiratory tract, amongst which influenza constitutes but one member. 

ETIOLOGY 

Proof of the virus etiolog)'’ of influenza is now accepted and so is the exis- 
tence of trvo major groups of viruses, A and B. The existence of minor 
antigenic variants is responsible for the description of the viruses as groups 
rather than types. The significance of variants is largely unknown, for no 
epidemiological or clinical counterparts of the particular virus strains have 
been identified. But the influenza viruses are singularly plastic in the 
laborator}', both from the standpoint of antigenic (chemical) and biological 
(pathogenetic) properties. It may be therefore that new antigenic strains 
such as have been encountered in recent years are the result of a con- 
stantly occurring evolution towards more successful pathogenic agents. 
Because their human hosts have not experienced such strains before, the 
variant viruses may spread more readily than strains derived from previous 
epidemics which have left behind immunological changes in the bodies of 
those whom they have infected. 

The significance of the most recent knowledge concerning the viruses 
themselves, namely, the fact that the virus particles exist both as small 
globoid structures and as long thread-like filaments, is unknown (Chu et 
al., 1949). Electron micrographs of the influenza viruses showing the fila- 
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NEW PREPARATIONS 
Antistin Cream and Ointment, each contain- 
ing z per cent, antistin, have been prepared for 
the local treatment of allergic skin disorders, 
either alone or in conjunction with oral antistin 
therapy. The ointment is stated to be suitable 
for dry and scaly conditions, whereas the cream 
with a water-miscible base is more generally 
preferable, especially in exposed areas. They 
are supplied in tubes of 20 g. (Ciba Laboratories 
Ltd., Horsham, Susse.x.) 

Aureomycin (Lederle). — Supplies of this anti- 
biotic are now available on prescription for 
urgent cases. Aureomycin (Lederle) is issued in 
vials of 16 capsules of 250 mg. for oral use, and 
in vials of 23 mg. with dropper for ophthalmic 
use. (Lederle Laboratories Division, Cyanamid 
Products Ltd., Brettenham House, London, 
W.C.2.) 

Injection Solution B.A.L. (dimercaprol or 
2.3 dimercaptopropanol), a S per cent, solution 
in arachis oil with 10 per cent, of benzyl 
benzoate, for intramuscular injection, is issued 
in ampoules of 2 ml., in boxes of 6, 12 and 100. 
(Allen & Hanburys Ltd., London, E.C.2.) 

Lactalumina Compound (Crookes). — Each 
compound tablet contains aluminium hydro.xide 
2 grains, magnesium trisilicate 2 grains, mag- 
nesium o.xide i grain, and papain | grain. The 
tablets have been prepared for the use of 
patients with dyspepsia or peptic ulcer. Supplied 
in cartons of la pocket packings, each containing 
12 tablets. (Crookes Laboratories Ltd., Park 
Royal, London, N.W.io.) 

Optalidon, an analgesic which is stated to 
relieve pain without causing drowsiness or 
stupor, is now again available. It is issued in 
tubes of 10 tablets, and bottles of 25, 100 and 
230. (Sandoz Products Ltd., 134 Wigmore 
Street, London, W.i.) 

LEAD POISONING IN BABIES DUE TO 
NIPPLE SHIELDS 

A NOTE from the Ministry of Health draws 
attention to the occurrence of a number of cases 
of lead encephalopathy in babies resulting from 
the use of lead nipple shields by their mothers. 
Immediate administtative action is being taken 
to discourage the prescription and use of lead 
nipple shields under Part IV of the National 
Health Service Act, 1946. and these shields will 
be excluded from the list of appliances in Part 
I of the Third Schedule. 

MEDICAL FILM 

A FILM illustrating “The Technique of Sub- 


cutaneous Hormone Implantation", demon- 
strated by G. I. Stvyer, D.M., M.R.C.P,, has 
been produced for Roussel Laboratories Ltd,, 
by Brian Stanford, M.R.C.S., D.M.R., F.R.P.S, 
The film (16 mm. silent, in colour, running 7 
minutes), designed for teachers of obstetrics . 
and endocrinology for illustrating lectures, may 
be obtained free on application. (Roussel 
Laboratories Ltd., 93 Great Portland Street, 
London, W.i.) 

PUBLICATIONS 

Diets for Sick Children has been prepared by the 
Hospital for Sick Children, Great Ormond 
Street. The pamphlet deals first with the 
general preparation of diets, and then with 
diets for specific conditions. Some useful 
recipes ate included. (The Dietitian, Hospital 
for Sick Children. Great Ormond Street, 
London, W.C.i, price is.) 

Lewis's Diet Charts . — This set of 23 diet tables 
is designed for the use of physicians for handing 
to patients after consultation, modified to suit 
individual requirements. The subjects coveted 
are; allergy, dyspepsia, peptic ulcer con- 
valescence, ketosis, gout, obesity, heart, kidney 
and nervous diseases, sodium elimination, fever, 
gravel, chronic diarrhoea, tuberculosis, rheu- 
matism, constipation, aniemia, and con- A 
valescence. A .■•pecimen packet of 4 copies of | 
each chart and a twelve page booldet "Notes to 
Lewis's Diet Charts", price "js.; 100 charts, 
assorted to suit individuals requirements, price 
6r.y smaller quantities is. per dozen, and the 
booldet IS. net; plus postage. (H. K. Lewis & 
Co., Ltd., 136 Gower Street, London, W.C.i.) 

Catalogue of an Exhibition of Books, Manuscripts 
and Relics, Commemorating the Bicentenary of 
Edward Jenner, lyMay, 1749 — zb January, 1823, 
is published by the O.xford University Press for 
the Trustees of the Wellcome Historical Medical 
Museum. A brief biography of Edward Jennet 
and his work is given in the introduction, which 
is followed by an account of his work on small- 
pox inoculation. (Oxford University Press, as.) 

Entry into Practice, published by the Medical 
Practitioners’ Union, deals witn the problems of 
entering general medical practice and con- 
sultant practice under the britional Health 
Service. Some constructive suggestions are v' 
made. (Medical Practi.uoners’ Union, 33-6 ' 
Russell Square, Lond->n, W.C.i.) 
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origin of new outbreaks. Meanwhile, it is important to remember that the 
detection of a sporadic case or small outbreak of influenza does not im- 
mediately indicate a large-scale epidemic. The conditions requisite for the 
spread of infection are as yet imperfectly defined. 

The experience of those countries which have attempted to follow their 
epidemics of influenza over a number of years is that a certain plan of 
periodicity is discernible. Influenza A is more common at tivo- or three- 
year intervals than as an annual epidemic; influenza B is experienced more 
rarely at four- or six-year intervals (Commission on Acute Respiratory 
Diseases, 1946). But in addition to the occurrence of actual epidemics, 
their intensity varies between a minor and major scale. In this country a 
large wave of influenza A used to occur every four years, but since 1939 
the large waves have occurred at irregular and longer intervals, although 
the general biennial periodicity of influenza A has persisted. Only one 
largish outbreak of influenza B in Great Britain has been definitely proven 
since the virus was first isolated, and this occurred in 1945-46, as already 
mentioned. 

A useful warning of the occurrence of epidemics of influenza has been 
obtained by following the curve of deaths from influenza in the great 
towns of England and Wales. Such deaths are recorded by practitioners 
every year, but if a sudden sharp increase occurs, it is probable that one or 
other of the influenza viruses is active. When the weekly deaths pass the 
critical figure of 100, an epidemic is in existence, and it is precisely at such 
times that laboratory workers detect the virus readily, either by direct 
recovery from specimens of throat washings or by serological methods. It 
would be interesting to know why the diagnosis of a death from influenza 
is so much more accurate in relation to the virus infection than that of 
uncomplicated cases, but such certainly appears to be the case. 

CLINICAL FEATURES 

There is little that is new to describe in regard to clinical features of in- 
fluenza. The account of mild influenza in the June wave of 1918 as a short 
three-day fever with headache, muscular pains, shivering and cough 
(Ministry of Health Report, 1930) remains a fair description of that seen 
in recent outbreaks. Influenza is recognized not so much because of its 
severity but by reason of its suddenness of onset, pyrexia (although 101° F. 
[38.3° C.] is often the highest recorded temperature), and absence of 
localizing signs save those in the throat or chest. Involvement of other 
members of the family, milder illnesses in the young children and symptoms 
severe enough to necessitate bed in those of adult years, are other suggestive 
experiences. A mere catalogue of symptoms and signs is unhelpful in 
deciding upon the diagnosis in individual cases because there is no single 
diagnostic sign or symptom complex. In the 1937 epidemic, a dry throat 
with a velvety red, granular posterior pharyngeal wall was often seen, but 
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mentous forms resemble those of agents with a growth cycle, but it is far 
too early to dogmatize upon this point. 

EPIDEMIOLOGY 

The majority of infectious diseases exhibit a regular pattern of incidence 
in which infection persists endemically in the community, either in the 
form of sporadic cases or in the bodies of human or animal hosts which 
act as healthy carriers of the infectious agent. From the endemic level, 
epidemics arise either because of an accumulation of uninfected susceptible 
hosts or by circumstances favouring a spread of the infectious agent in the 
community. On a priori grounds, such a pattern would seem appropriate to 
influenza, for cases clinically resembling the epidemic disease occur in 
between actual outbreaks, although with greater frequency in winter than 
in summer. Yet in the sixteen years since the first recovery of influenza 
virus in the Hampstead laboratory (Smith, Andrewes and Laidlaw, 1933), 
successful identification of the virus has been almost wholly confined to 
periods of actual epidemicity either of localized or country-wide outbreaks. 

Sporadic influenza virus infection has thus been extremely hard to prove, 
in spite of the work of several observers. In addition, the appearance of an 
epidemic in a particular country has in the past four years been less ex- 
plicable on the theory of resurgence from endemic levels than on the basis 
of an imported infection. Such a theory as the latter has long been supported 
by the experience of Pickles in his country practice in Wensleydale. Yet, on 
a country- wide scale the B epidemic of 1945-46 was the first clear instance 
in which the virus seemed to creep from one area to another. It first appeared 
in the Pacific area and was then reported in one region after another in the 
United States, Central and South America, and finally, in Britain in 
December 1945. Since 1947, epidemics of influenza A, both in this country 
and in the United States, have been associated with a group of “A" strains 
catalogued for purely descriptive convenience as the “influenza A prime 
group. Their antigenic distinctness from earlier known viruses has enabled 
recognition of their occurrences and mode of spread. The 1947 outbreak 
in this country occurred six months after the first influenza A prime out- 
break, which was in Australia, and preceded that in the United States by a 
few weeks. The 1949 European outbreak began among the shepherds of 
Northern Sardinia and spread via Italy and France to Austria, the Nether- 
lands, Great Britain and Iceland. It is difficult to believe that such a 
“winged” organism could have persisted endemically only in the Sardinian 
country folk, yet its initial appearance among this population remains 
mysterious to a degree. 

The present careful study of the isolation and characters of virus strains 
in various countries which is being undertaken by the World Health 
Organization is essential, and may be the only way of reaching the answers 
to the general problems of survival of virus between epidemics and the 
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such as is now experienced from, that referred to in all textbooks as “The 
Influenza”. Those who have witnessed the sudden snatching away from a 
family of a young adult by the influenzal staphylococcal ■ pneumonia 
described above have difficulty in believing that influenza has really turned 
its coat. There is every reason for believing in some other explanations, such 
as the more regular experience of mild influenza now than in the pre-1918 
days, and the consequent partial immunization of the population which 
results. 

The controversy regarding the nature of the 1918 pandemic is a fruitful 
ground for speculation, but one can only point to known circumstances 
such as the plasticity of the wruses, the frequent variation and possible 
origin of new strains with new properties. There is no reason for fearing the 
emergence of a new pandemic of the 19x8 variety, but there is equally no 
reason to assume that it cannot happen again. The latter possibility remains 
a justification for a continued watch upon influenza epidemics and viruses 
and is a spur to research into means of prevention and control. 

DIAGNOSIS BY LABORATORY MEANS 

Two circumstances distinguish an attack of influenza from any of the 
many types of colds, catarrhs, pharyngitis, bronchitis or atypical pneu- 
monias which occur sporadically all the year round. These are first, the 
presence of influenza virus in the throat and nose during the early stage of 
the illness, and secondly, the increase in amount of antibodies with specific 
virus-neutralizing or complement-fixing properties directed against the 
virus antigens, which occurs during convalescence from the disease. Tests 
for these specific circumstances therefore consist either in attempts to 
identify the virus directly by inoculation of garglings into fertile hens’ eggs 
or ferrets, or of serological investigations. Because virus is rapidly in- 
activated unless frozen and stored in the cold, garglings must be sent to the 
laboratory within a few hours of collection, but sera can be sent by post. 
Blood should be collected as for the Wassermann test but two samples are 
required; the first should be collected within 72 hours of the onset of 
illness; the second ten to fourteen days later. Influenza virus tests are 
carried out in certain laboratories designated as Virus Reference Laboratories, 
such as that belonging to the Central Public Health Laboratory at Colin- 
dale, London. Positive results give little assistance to the clinician in 
present circumstances and tests are therefore of chief importance to those 
engaged in actual research upon the spread of outbreaks or in the relation 
of particular clinical phenomena to the virus responsible for the infection. 

THE PREVENTION AND TREATMENT OF INFLUENZA 
Proper treatment of the subject of the progress towards the prevention of 
influenza demands an historical approach and a much greater amount of 
space than that now available. An excellent review is given by Blake (194S). 
It IS only here possible to outline some of the chief points which have 
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since then less reliance on this sign has been possible. Emphasis of con- 
gestion in the nasopharynx and posterior wall rather than upon the anterior 
pharynx and tonsillar region remains, however, a useful pointer and this, 
combined with a blocked rather than a running nose, suggests influenza 
rather than a streptococcal throat or cold. Similarly, influenza often blunts 
the tone of the voice but rarely causes the croaking, croupy laryngitis of 
the common febrile catarrhal respiratory disease. (An e.xcellent account of 
the latter is given by the Commission on Acute Respiratory Diseases (1947)). 
Abdominal symptoms are relatively uncommon in influenza; diarrhcea and 
vomiting suggest search for intestinal pathogens rather than the influenza 
virus. 

Pulmonary complications vary greatly in incidence. Rales or rhonchi may 
be elicited by repeated examination in many cases, but signs of actual con- 
solidation occur in a minority of the total. The most common complication 
is probably that of a bronchitis or a bronchiolitis in which cyanosis is 
relatively prominent compared with the pyrexia or cough. Actual dullness 
and bronchial breathing indicative of pneumonia occur in two distinct 
groups of patients. In one, namely the postinfluenzal cases, some days or 
even a week or more pass after the attack of influenza and then sharp pain 
in the chest ushers in the pneumonia, which is usually of pneumococcal 
origin and follows the normal course of the latter with response to chemo- 
therapy. Many cases are mild in severity and recover satisfactorily. More 
important than these are the less common, true influenzal pneumonias. 
These have been experienced in recent epidemics chiefly in those over 
forty-five and have been lethal particularly in those over sixty-five. After 
an ordinary beginning with symptoms of influenza, and perhaps following 
a temporary lull in the illness, a sudden onset of dyspnoea and cyanosis 
heralds a grave illness. There is but little chest pain and cough may be 
less prominent than the dyspnoea. The sputum may be loaded with 
organisms and the Staphylococcus aureus is often found. The course usually 
lasts for several days, but the rate of change of illness can be extremely 
rapid, even in relatively young subjects. The response to treatment even 
with penicillin is poor, and oxygen to relieve the cyanosis is just as im- 
portant as chemotherapy. Some cases develop signs of pulmonary oedema, 
but in others the pulse is rapid and feeble and the blood pressure low', 
suggesting a peripheral vascular failure. All such cases, if fatal, fully justify 
notification as deaths from influenza, and laboratory w'ork supports the 
belief that the influenza virus is intimately concerned in the etiology, 
although bacteria, and particularly the staphylococcus, play their part in 
determining the lung lesions. 

Some authorities consider that nothing similar to the fatal pneumonias 
experienced in the November 1918 and March 1919 epidemics has occurred 
since, and it is admittedly true that the predominant involvement of the 
twenty to forty-five age group in the latter is seen no longer. But it is surely 
a question of quantity rather than quality w'hich distinguishes the “flu” 
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the future may reveal the existence of variants as yet unknown and which 
are not contained in the vaccines now available. 

Even when the vaccine has been chosen and the time of its use deter- 
mined, the problem still remains of determining the character of the 
recipient. A widespread influenza epidemic affects children and adults alike, 
so that theoretically, immunization is needed on a universal scale. But many 
will question whether the mild influenza of recent years, which never 
affects more than one-fifth of the population, is really more to be dreaded 
than a campaign of mass immunization. Nature may have perfected a better 
system of immunization by mild infection than we can mimic artificially 
with certainty. It is obvious that one cannot ever visualize mass use of a 
vaccine, which is only temporary in its effects, against present-day in- 
fluenza. It is even questionable if it should be used on groups such as 
schools or nurses or Servicemen, who normally stand in greater risk of 
infection than the general population. However, none will doubt that if an 
epidemic of the 1918 type appeared on the horizon, an effective vaccine 
would be greatly desired and widely used. Thus, the modern observer’s 
viewpoint concerning the prevention of influenza is essentially that of one 
who is attempting to perfect a weapon for future use under hypothetical 
conditions. If by his experiments some benefit is conferred against a lesser 
evil, there will be reason for gratification, but such benefit is not the justifica- 
tion for the effort. If after all this any reader desires to obtain vaccine for 
use in special groups or on patients in whom an attack of even mild in- 
fluenza might be particularly dangerous, commercial preparations are 
available. The vaccine, which is polyvalent for both influenza A and B, is 
used as a I ml. dose subcutaneously; being prepared from chick embryos, 
it must not be given to any with a history of intolerance to eggs, or of 
asthma or urticaria following ingestion of eggs. Only one dose is given 
because repetition of injection confers no further benefit. 

Finally, there is nothing to write on the treatment of influenza which is 
other than a repetition of previous writers’ opinions. There is no specific 
against influenza, nor is it certain that administration of snlphonamides or of 
penicillin will protect against a possible bacterial complication. In view of 
the special risk of influenza in the aged, however, such chemotherapy is for 
them worthwhile. If pneumonia or severe bronchitis ensues, the most 
effective form of chemotherapy, namely with penicillin, should always be 
practised. 
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become apparent in the work which has been carried out on the subject of 
immunization with virus vaccines. 

hnnmnizdtioii. — Unfortunately, immunity to influenza is -still only im- 
perfectly understood. Natural immunity is known to be at its peak soon 
after an attack of influenza and to be temporary in duration. It is also dear 
that age is concerned, although not in any defined way. But delineation of 
the basis for such naturally acquired immunity is still imperfect. Protective 
antibodies are clearly concerned and must constitute an important factor in 
defence. Yet of two individuals with the same antibody levels against the 
virus before an epidemic, one may be struck down and the other left. 
Attempts to probe the basis of a nasal factor in defence have not been very 
successful, although few can doubt that the nasal epithelium in some 
individuals is better able to protect itself than that in others. Considering 
the doubt which still e.vists as to the relative part played by antibodies and 
by the cells themselves in guarding the host from attack by virus, it is 
surprising that attempts to produce an artificial immunity should have been 
so fruitful and also so tempting a goal. For experimental immunization of 
animals susceptible to influenza, such as ferrets and mice, was an early 
subject of research and suggested that antibodies produced by injection of 
animals with killed virus vaccines afforded only a partial measure of pro- 
tection against infection. Man, with previous e.xperience of natural infection, 
possesses a defence mechanism which requires reinforcement rather than a 
primary stimulus and thus differs from the simple e.xperimental host. Yet, 
even in man, it is clear that artificial immunization has serious limitations. 

The first obstacle is that vaccines require time to produce an effect and 
exert their maximum effect in the second to the fourth week after injection. 
Because it is so difficult to be sure when an epidemic is to be expected and 
the rate of spread of infection is so rapid, the timing of immunization 
affords a major problem which still resists solution. It is a gamble whether 
immunization should be carried out in December or before or after this 
time; probably it is better to wait for signs of an outbreak even if there is 
then a risk that the vaccine will be given too late. 

The second obstacle is that of determining the most suitable virus 
vaccine. Clearly the most potent vaccine will afford the best antibody 
response, yet it will also induce the biggest reactions. The latter, which are 
of the general character seen after T.A.B., are sufficiently unpleasant to 
limit the size of the individual dose of vaccine. They are apparently due to 
the virus rather than to impurities (Salk, 1948}. Children react more 
fiercely than adults and require a smaller dose than is theoretically desirable 
in view of their less prepared defence mechanism. The reactions are less if 
the vaccine is given intradermally than if given subcutaneously, but it is 
not yet certain that this is an effective route of administration. Again, the 
vaccine must contain the antigen appropriate to the virus strain likely to 
be experienced in the forthcoming epidemic. This necessitates a polyvalent 
vaccine containing several strains and leaves unsettled the possibility that 
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abscess of the pleura, shut off from the general pleural cavity by adhesions. 
Distinction between these two conditions is of no little practical importance, 
and is rightly emphasized by thoracic surgeons as an essential factor in 
planning the details of operative treatment. Localization of the pus may 
occur peripherally, the fluid occupying the lower part of the pleural cavity 
behind, and vaiying in amount from a few ounces to several pints. Apical 
empyemas are much less common. Collections of pus may occur in the 
mediastinal region, anterior or posterior to the root of the lung, whence 
they may spread backwards or forwards to the chest wall. Sometimes they 
are found between the inferior surface of the lower lobe and the diaphragm, 
and occasionally in one of the interlobar fissures whence they gradually 
spread to the peripherj’. 

Various pathogenic organisms may be responsible for the formation of a 
purulent pleural effusion, but the most common found in association with 
an acute empyema are the pneumococcus and the streptococcus. The former 
is the cause of the majority of cases of meta-pneumonic eflrusions; the syn- 
pneumonic type is mostly associated with the presence of a hsmol}tic 
streptococcus. When empyema complicates an ordinary' lobar pneumonia, 
the inflammator}’ condition in the lung has usually begun to undergo 
resolution, at least to some extent, before the actual formation of pus in the 
pleural cavity. In streptococcal cases, however, pus formation occurs in’ a 
very early stage of the disease, and streptococcal pus is often much thinner 
in consistence, unlike the thick creamy e.xudate characteristic of a pneumo- 
coccal empyema. The importance of this in relation to treatment will be 
discussed later. 

CLINICAL AND RADIOLOGICAL FEATURES 

Acute empyema . — Empyema may be acute or chronic, the latter type in- 
cluding tuberculous empyema, which will be considered later. The physical 
signs of an ordinary acute empyema may be similar to those of any other 
pleural effusion. On the affected side there is restriction of movement 
during respiration; with very large effusions there may even be some bulging 
of the chest wall. There is marked dullness to percussion with considerable 
diminution, even to absence, of the respirator}’ murmur, the vocal resonance, 
and the tactile vocal fremitus. Above the level of dullness bronchial breath 
sounds may be heard, and there may be a zone in this region in which 
jegophony is audible. The heart is displaced towards the opposite side. 
Radiological e.xamination will confirm these findings and show a large area 
of opacity on the affected side with cardiac displacement away from it. 
When such a clinico-radiological picture as the above presents itself in the 
later stages of lobar pneumonia, especially if accompanied by a recrudescence 
of pyrexia after a temporal}' defervescence, the presumptive etidence of 
empyema is very strong and e.xploratory puncture may be expected to yield 
pus. The above description applies to cases in which there is a large effbsion 
throughout the general pleural cavity. It must, however, be remembered 
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Empyema is one of the oldest known diseases, having been recognized by 
Hippocrates, who advocated its treatment by drainage. Although in special 
hospitals for chest disease, and even in general hospital practice, it is 
familiar enough, the number of cases actually encountered in general 
practice outside hospital is relatively small. Recognition of the condition at 
the earliest possible stage is of the greatest importance, since upon correct 
early treatment depends not only the immediate relief of the patient’s 
condition, but also the prevention of those more remote effects which often 
result from faulty management at the outset. 

PATHOGENESIS 

Infection of the pleura from the outside is not a common event; it does, 
however, occasionally occur, as, for example, in penetrating wounds of the 
chest, or fracture of the ribs, especially if there has been much bleeding into 
the pleural cavity. More often the infection comes from within, the primary 
disease being in the lung itself, e.g. pneumonia, abscess and gangrene of the 
lung, or some, other form of suppurative pneumonitis. It may spread viti 
the lymphatics from a subphrenic abscess, or there may be direct spread 
from such conditions as mediastinal abscess or a malignant growth of the 
oesophagus in which breaking down of the tissues has begun to occur. 
Purulent pleurisy has been described as an occasional complication of 
various acute specific infections, such as scarlatina and influenza, but in 
such circumstances it probably accompanies an unsuspected pneumonia. 
Empyema may result from general pyaemia in which multiple abscesses form 
in the subpleural region and eventually rupture into the pleural cavity. 

By far the most common cause is a preceding pneumonia, of which 
empyema is the most frequent complication, the percentage of cases, 
according to figures from the different London hospitals, varying from 
1.2 to 7. The development of the purulent effusion may occur pari passu 
with the inflammation of the lung (syn-pneumonic empyema), or it may be 
a later phenomenon in the course of the disease (meta-pneumonic empyema), 
as is commonly the case when it complicates a typical lobar (pneumococcal) 
pneumonia. 

It should perhaps be mentioned that empyema denotes, strictly speaking, 
a generalized purulent effusion of fluid within the pleural cavity. Infection 
of the pleura may, on the other hand, result in the formation of a localized 
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of a pneumococcal empyema, on which so much reliance was formerly 
placed, does not always present itself. 

In the syn-pneumonic cases the clinical picture may be even more un- 
certain, and the physician may be faced with a real difficulty in deciding 
whether he is dealing with a solid lung or with a collection of purulent or 
semi-purulent fluid. As Evarts Graham (1935) has observed: “In any con- 
dition of inflammatory involvement of the lung a sudden increase in the 
temperature with greater prostration of the patient nearly always indicates 
either an extension of the pneumonic process or the beginning of an em- 
pyema. It is not always easy to make a differentiation unless the pneumonia 
has occurred on the contralateral side”. 

From what has been said it will appear that the diagnosis of an empyema 
is not invariably the straightforward and obvious matter that might be 
assumed from the comparatively simple accounts given in many standard 
works on general medicine or surgery. In the majority of cases of frank 
pneumonia, especially the pure pneumococcal infections, there is usually 
little difficulty, although it must be admitted that the clinical course of the 
disease after treatment with sulphonamides and/or penicillin is usually very 
different from that formerly seen when the treatment of pneumonia was 
mainly symptomatic and when chemotherapy and serotherapy were un- 
known. I have long had the clinical impression that in pneumonia treated 
from the outset with drugs of the sulpha group the incidence of purulent 
effusions is somewhat greater than was the case with those treated merely by 
the old-fashioned routine, but so far as I am aware there is no statistical 
evidence on a scale sufficiently great to warrant a dogmatic statement 
on this point. 

One of the possible difficulties in differential diagnosis to which some 
reference must be made is that of distinguishing between empyema and 
abscess of the lung. This is more likely to arise in cases in which the col- 
lection of pus is small in quantity and limited in extent, e.g., in interlobar 
empyema, and in localized encysted effusions in the region of the upper 
lobe. Difficulty may also arise when the pus is situated between the lower 
lobe of the lung and the diaphragm. Interlobar effusions are usually recog- 
nizable from the appearances in skiagrams taken with the patient in the 
erect position. These show a wide band of opacity stretching from the 
mediastinum to the periphery of the chest, the shadow seen in a lateral 
view being particularly helpful and resembling that seen in cases of collapse 
of the middle lobe. Much depends upon the history and mode of onset of 
the illness, which may give valuable information as to the etiological factors 
of the case. Sudden coughing up of a large quantity of sputum, followed by 
the appearance in the skiagram of a fluid level, is characteristic of lung 
abscess. The possibility of such difficulty should always be borne in mind 
since, when it comes to exploratory puncture, it must be remembered that 
it is not advisable in case of doubt to thrust an exploring needle deeply into 
the chest. If during the introduction of a fine needle the operator can be 
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that these are not of very common occurrence and that the external evidences 
of empyema are by no means constant, especially when the collection of 
pus occupies a very limited space, in which case the physical signs and the 
X-ray picture are likely to be considerably modified. 

The following points especially must be emphasized: First, the position 
of the heart may be very difficult to determine clinically, and even the 
X-ray picture may occasionally be misleading, since examination by a 
portable apparatus, on which the physician often has to rely in the event 
of a patient so seriously ill, does not always ensure perfect centring, and the 
true position of the heart may thus be uncertain. Secondly, it must be 
remembered that in some cases of localized empyema, especially the inter- 
lobar type, displacement of the heart may be towards the affected side: this 
may be a source of confusion to an observer approaching the case with the 
fixed expectation of finding the classical textbook picture of a pleural 
effusion. Moreover, it is by no means uncommon, especially in children, to 
find that breath sounds, often bronchial in character, are heard all over the 
chest, including the dull areas. I have known of more than one instance in 
which, because of this, the, practitioner has insisted that fluid could not be 
present, and has maintained that the physical signs were indicative simply 
of pneumonic consolidation, when in reality an empyema of considerable 
size was present. 

What has been said in regard to physical signs applies also to the X-ray 
appearances, which are liable to a good deal of variation, according to the 
size and position of the collection of pus. Quite often a basal opacity is 
seen with a concave upper border curving upwards and outwards from the 
root of the lung towards the axilla. If the empyema is encysted, the opacity 
may appear as a rounded shadow with a sharply defined edge which helps 
to distinguish it from an intra-pulmonary abscess, with which it may 
occasionally be confused. It is well recognized by experienced radiologists 
that localized collections of fluid within the chest may simulate almost any 
pathological condition. Diagnosis cannot necessarily be made upon X-ray 
evidence alone, or even upon physical signs, but must rest upon a combina- 
tion of all sources of information, i.e., clinical history', physical and 
radiological examination, clinical pathology (blood-picture, and the like), 
and usually the unequivocal evidence afforded by exploratory puncture. 

In the days before the advent of the sulphonamides the ^agnosis of 
acute empyema was, perhaps, a little less difficult than it sometimes is at 
the present time. The typical lobar pneumonia had its well-known crisis 
somewhere from the seventh to the tenth day of the disease. When, after a 
drop in the temperature for a few days, a further rise occurred and fever 
then continued with no manifestation of the expected crisis, the probability 
of an empyema was considerable and exploratory puncture in the dull area 
would reveal the presence of pus. Since the routine administration of 
sulphonamides the well-known picture of the older textbooks has been 
modified to a considerable extent and the above-mentioned manifestation 
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Failure to ensure the observance of this principle is the chief cause ot 
recurrence of the trouble, leading eventually to a chronic empyema. The 
causes of the latter have been well summarized by the late H. P. Nelson 
(1931-32) as follows:— 

(1) Removal of the drainage tube before the cavity is completely obliterated. 

(2) Persistence of the infection. 

(a) Failure to remove the fibnn at the time of operation. 

(b) Drainage opening not at the bottom of the cavity. 

(c) Drainage tube too long. 

(3) Delayed e.vpansion of the lung. 

(a) Thick visceral pleura due to (2). 

(b) Broncho-pleural fistula. 

(c) Fibrosis of the lung. 

(4) Foreign body. 

(5) Tuberculosis, actinomycosis, or growth. 

Choice of the appropriate moment to perform an open operation is 
obviously a matter of good surgical judgment, and implies a proper com- 
promise between two extremes. Premature operation, in a stage when the 
underlying pneumonitis is still in progress, is responsible, as the Empyema 
Commission showed, for a preventable increase in mortality. On the other 
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Fig. I — Skiagram (diagrammatic) from a 
case of empjema after operation This 
postero-antenor view shows a large caMt\ 
and sinus filled ith opaque oil. 

hand, undue delay may be a cause of 
failure to obliterate the empyema 
cavity, and may result m a chronic 
empyema uath all the disadvantages 
and secondary risks which this con- 
dition is likely to entail. In open 
operation it is important first to re- 



Fig 2 — Skiagram (diagrammatic) from 
I the same case, as fig. i. This lateral 
. v.ew shows the bend m the track of 
I the sinus preventmg the passage of a 
I probe into the c.av ity 


move as much of the fibrin and clots as possible at the outset, and secondly, 
to promote sterilization and obliteration of the cavity by gentle irrigation 
with Dakin’s solution and by avoidance of premature removal of the drainage 
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certain of pieural thickening by reason of the sense of resistance to the 
needle, he can then proceed with safety. Otherwise, if he is dealing with an 
intra-pulmonary abscess in the early stages, with a free pleura, there is 
danger of infecting the pleural cavity, hitherto unaffected, and so creating 
an empyema in addition to the lung abscess, an accident which would add 
considerably to the gravity of the condition, possibly with fatal consequences. 

In very severe infections a purulent effusion may be found in both pleural 
cavities. Bilateral empyema is not a common phenomenon; I mention it 
here as one of the possible sources of error in diagnosis, avoidance of which 
can usually be ensured by a lively remembrance of its existence. 

TREATMENT OF ACUTE EMPYEMA 
Treatment of an empyema should not merely achieve the immediate 
object, i.e., the removal of the pus by drainage and the saving of the patient 
from death by toxaemia, but should also ensure adequate re-expansion of the 
collapsed lung rvith ultimate obliteration of the empyema cavity. Drainage 
is ordinarily effected by rib-resection with the creation of an open pneumo- 
thorax. Choice of the appropriate moment for rib-resection is one of the 
most important points in the modern treatment of this condition. Since the 
publication of the report of the American Empyema Commission (1918) 
thoracic surgeons have recognized the imperative necessity, especially in 
streptococcal cases, of avoiding drainage by open operation in the earlier 
stages when active inflammation of the underlying lung is still in progress, 
when the effusion has not yet become limited in extent by fibrinous ad- 
hesions, and when the mediastinum is still mobile. In these circumstances it 
is essential to postpone the radical drainage operation, although considerable 
benefit to the patient may be achieved by removal of the pus by successive 
aspirations or, still better, by the method of closed intercostal drainage, 
which should certainly be instituted as soon as it is evident that a large 
quantity of infected fluid is present. This comparatively simple operation 
can be carried out with the patient in his bed and with local anaesthesia, 
radical drainage being deferred until later, when the mediastinum has 
become relatively fixed by adhesions and the patient’s vital capacity has 
been somewhat raised. I have emphasized this especially in regard to acute 
streptococcal empyema, but the same principle applies in some cases of 
pneumococcal or other infections, especially in debilitated children whose 
vital capacity and general resistance have been much lowered. The shock 
to a very young child may be considerable and the risk much greater than to 
an adult in similar circumstances. No hard and fast rule can be laid down as 
to when preliminary aspiration should precede the standard drainage opera- 
tion: the question must be one for the judgment of the surgeon in charge.. 

The other point of supreme importance in treatment is the maintenance 
of adequate drainage after rib-resection and its continuance until it is 
certain that the resulting sinus is closing from below and that removal of 
the drainage tube will not result in the persistence of residual pockets. 
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any decision to undertake further extensive exploratory or plastic operations. 
tuberculous EMPYEMA 

The development of a pyothorax in long-standing pulmonarj' tuberculosis 
is a phenomenon well kitown to the chest specialist, of whose practice it 
constitutes one of the bugbears. The condition may arise during the natural 
course of the disease in a patient who has undergone purely routine treat- 
ment.- In most cases, however, it occurs as a sequel of pleural effusion 
arising during a period of artificial pneumothorax therapy. The occurrence 
of a fluid onset in such circumstances is always a matter of some anxiety to 
the physician. In not a few cases the effusion clears up and eventually the 
pneumothorax cavity becomes obliterated. In other cases the fluid persists 
in spite of periodic aspiration with gas-replacement. If degenerated leu- 
cocytes are discovered in the fluid, which may also be found to contain 
tubercle bacilli, the condition may be said to constitute a tuberculous 
empyema in the earliest stage, even though the fluid, although perhaps 
turbid, cannot be described as actual pus in the ordinary sense of the word. 

It has been suggested by some, in view of the generally unfavourable 
prognosis in regard to tuberculous empyema, that thoracoplasty should be 
undertaken at this stage. Whilst appreciating the radical principles under- 
lying this view I cannot help feeling that it is hardly justifiable to advocate 
it as a routine. Not a few cases of this sort will yield to periodical pleural 
lavage, and it seems to me reasonable to give this a preliminary trial, 
especially since the introduction of the modern antibiotics, such as strepto- 
mycin, and pam-aminosalicylic acid. Secondary infection with pyogenic 
organisms increases the difficulty of treatment and renders the formation of 
a chronic sinus almost inevitable. The decision to undertake plastic opera- 
tions is a responsible one and involves much consideration of individual 
circumstances, with due attention to the principle that should underlie. the 
treatment of aU tuberculous lesions, i.e., the recollection that tuberculosis 
is a systemic infection, and the necessity of treating the patient as well as 
the disease. Plastic surgery may involve a much longer period than is re- 
quired for the surgical treatment of lung disease uncomplicated by extensive 
pleural involvement, and thoracoplasty may have to be performed in three or 
four, or even more stages. The ultimate objective is, of course, to bring the 
visceral and parietal layers into as close an apposition as possible if final cure 
is to be achieved. 
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tube. Re-expansion of the lung is encouraged by suction drainage, rein- 
forced later by suitable breathing exercises controlled by expert physio- 
therapists. Irrigation of the cavity is carried out either by insertion of two 
rubber tubes or by the use of a Tudor Edwards’ flanged tube specially 
designed for the purpose. The final decision to remove the drainage tube 
is almost always a matter of some little difficulty. It is a wise and safe rule, 
before removing the tube entirely, to insist upon a pleurogram (X-ray of 
the sinus after introduction of iodized oil, fig, i and 2). By this it is often 
possible to show the presence of a cavity or of an extension of the main sinus, 
which, because of a kink in the latter, could not be demonstrated by the 
passage of a probe (Davidson, 1948a). 

During the later stages of treatment, in addition to specific physiotherapy 
to encourage re-expansion of the lung, special attention should be paid to 
the patient’s nutrition, and care should be taken to ensure the provision of an 
adequate and well-balanced diet (up to 3,500 calories daily), with suitable 
tonics and any other symptomatic treatment that circumstances may 
indicate. 


CHRONIC EMPYEMA 

Chronic empyema may appear as a collection of pus in the pleural cavity 
which has persisted for a long period, the original condition having passed 
unrecognized; or it may be found as a sequel to acute empyema in which 
treatment has failed to close the cavity, so that the patient is left with a 
persistent sinus, which may or may not undergo periodic temporary healing. 
Sufficient has already been said to indicate that, in a large proportion of 
cases at least, the occurrence of a chronic empyema is a result of inadequate 
treatment at the outset of the acute condition which preceded it; in other 
words, of inadequate drainage. Apart from the obvious inconvenience of a 
persistent discharging sinus, the patient with a chronic empyema is always 
subject to the potential risk of a metastatic cerebral abscess (Davidson, 
1948b), to say nothing of the chronic toxaemia and general ill-health which 
often characterize this condition. Toxic myocarditis and renal damage are 
not infrequent concomitants. 

Treatment must be planned with regard to the circumstances of the 
individual patient and with due avoidance of precipitancy in surgical 
intervention. Accurate estimation of the dimensions and limits of the sinus 
by pleurograms is an essential preliminary. Not a few cases may be dealt 
with by the re-establishment of adequate drainage and by continued pleural 
lavage with Dakin’s solution, without having recourse to extensive operative 
manipulation, including decortication. If these measures prove insufficient 
and further operative intervention is necessary, it must be realized that 
treatment may, and probably will, extend over a long period, and that 
considerable harm may result from injudicious attempts to do too much at a 
time. Careful routine investigation of the patient’s general condition with 
special attention to the cardiovascular and renal systems, should precede 
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the lung. The aim should be to describe the types of pneumonia according 
to their causes rather than in terms of the varj’ing clinical picture. 

ETIOLOGY 

The evidence that primary' atypical pneumonia is a virus disease is largely 
circumstantial. The similarity of the cases in different outbreaks suggests a 
common or similar cause and the few fatal cases have shown a distinctive 
pathology. Viruses are known to be capable of causing pneumonia in small 
laboratory animals. 

When human cases have been searched for a virus the evidence has often 
been hard to find, possibly because of the inherent difficulties in the tech- 
nique of virus studies. From the filtered and bacteriologically sterile sputum 
of cases of atypical pneumonia a virus has been transmitted to chick em- 
bryos (Eaton et al., 1944) and later shown to cause pneumonia in cotton- 
rats. The virus was neutralized by the serum of patients convalescent from 
primary atypical pneumonia. It was thought to account for 60 per cent, of 
cases of atypical pneumonia. Mouse inoculation and the demonstration of 
specific antibody in the patient’s serum have shown that in a few, usually 
serious, cases of atypical pneumonia the psittacosis virus may be responsible, 
as also may be the virus of lymphocytic choriomeningitis. 

Clinical similarity does not therefore mean a similar etiolog)’, and some 
apparently characteristic cases of primary atypical pneumonia may have a 
non-viral cause. This was well shown by an outbreak of atypical pneumonia 
which was later found by serological tests (Caughey and Dudgeon, 1947) 
to have been caused by the Rickettsia burnett of “Q” fever. One outbreak 
followed the termination of an epidemic of infective hepatitis, and certain 
features of it, such as anore.xia and liver enlargement without icterus, 
suggested that the viruses of the two diseases might be related. This is 
supported by the fact that the spleen is sometimes enlarged in atypical 
pneumonia, and by the rare combination of atypical pneumonia with 
apparent acute hepatitis. 

Lastly, there is some evidence provided by e.vperiments on human 
volunteers. The United States Commission on Acute Respiratory Diseases 
(1945) found that a respiratory illness like that of primary atypical pneu- 
monia developed in 3 out of 12 volunteers who received intranasal inocula- 
tions of pooled sputum from cases of primary atypical pneumonia, whereas 
I S cases receiving autoclaved material did not develop symptoms. 

EPIDE.MIOLOG V 

Although an increased incidence can be expected in the winter months the 
disease may occur at any time of the year. It may even assume epidemic 
proportions in the summer, as happened in 194b in Hungary when 75,000 
cases are estimated to har'e occurred. 
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Many cases of pneumonia do not conform to the classical description of an 
acute illness beginning with a rigor and showing a quick, bounding pulse, 
hot dry skin and clear evidence of chest mischief, such as rapid, shallow 
breathing, pleural pain, viscid rusty sputum and the dull noisy lung of 
consolidation. The label “pneumonia” covers much, and its too easy 
application accounts for the stories of doctors who never lose a case, and 
thereby gain great credit in the eyes of the relatives. 

What may be regarded as “typical” pneumonia is caused, as a rule, by a 
pneumococcus. When a streptococcus, staphylococcus or other unusual 
organism is responsible, the disease and its sequels may vary considerably. 
Even pneumococcal pneumonia may be atypical in many ways. If a main 
bronchus is blocked the signs .may resemble those of fluid. The clinical 
picture may be greatly modified by age, habits and mental state, and by 
exaggerated referred symptoms such as abdominal pain and meningism. 
In severe mental disease the patient may remain euphoric throughout his 
illness. Grave to.xremia may so poison die higher centres that the patient 
will similarly remain undistressed, as exemplified by the old saying “beware 
of a pneumonia which smiles at you”. All these variations, however, are 
e.xamples of the different effects of the same seed in different soils. In 
primary atypical pneumonia the seed is different. 

Older clinicians will recall cases of pneumonia and small outbreaks which 
differed greatly from the classical type. In recent years these atypical cases 
have become much more common, and since the beginning of the last 
war about joo papers have appeared on the subject of atypical pneumonia. 
Attention was focused on these cases because of their failure to respond 
to sulphonamide drugs, which differentiated them from the pneumonias 
caused by' specific bacteria. 


TERMINOLOGY 

There is good evidence that atypical pneumonia of the type under con- 
sideration is a virus disease, but as more than one virus may cause it the 
American term “primary atypical pneumonia” is probably the best in the 
present state of knowledge. Even this label has caused misgivings because 
it has suggested to some that all these cases have a common cause and also 
because of the great variations in the manifestations of “typical” (pneumo- 
coccal) pneumonia itself. The term “pneumonitis” sometimes used for 
these cases is a bad one and should be discarded, since it really means no 
more than does the older term “pneumonia”— namely, inflammation of 
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different outbreaks, some being much milder than others. This is a clinical 
point suggesting that more than one virus may be responsible. 

RADIOLOGICAL FINDINGS 

These can be demonstrated in the early stages and before definite clinical 
signs appear. The sequence is an increase in size of the hilar shadows 
followed by infiltration spreading outwards, and showing as a fine haziness 
with patches of increased density, particularly in the lower lobes. The 
distribution of lesions follows the bronchi and need not be strictly lobar as in 
“ordinary” pneumonia. Lesions are bilateral in about one-fifth of the cases. 
The shadows are not so dense as in bacterial pneumonia and may show a 
reticular appearance. This is what would be e.xpected from the (admittedly 
scanty) histological evidence, which shows an interstitial pneumonia with 
only a thin deposit of exudate on the alveolar walls. Sometimes a miliary 
appearance results (“disseminated focal pneumonia”). 

In milder ambulatory cases small patches resembling early tuberculous 
lesions may be found. Similar transient opacities have been found in the 
common cold (Keimedy, 1943). It must not be assumed, however, that all 
shadows in the lungs in cases of upper respiratory catarrh are caused by 
primary atypical pneumonia. They may be small patches of “aspiration 
pneumonia” or, as Scadding (1948) terms it, “infected atelectasis”. 

LABORATORY FINDINGS 

The white cell and differential counts are often within normal limits, but in 
some outbreaks counts slightly higher than normal have been found. As 
similar counts can be found in bacterial pneumonia great stress cannot be 
put on the white count in diagnosis. The sputum shows a mixed growth of 
organisms none of which is definitely pathogenic. The presence in the 
serum of agglutinins which react at refrigerator temperature to human 
group O red cells has been noted in up to 80 per cent, of cases. The level of 
the titre depends upon the severity of the disease and is diagnostic if it was 
negative during the acute phase and then became positive to a titre of i in 8 
to 1 in 16. The test is not specific for any one virus. 

DIAGNOSIS 

A positive diagnosis is not easy in the early stages and, except in an epidemic, 
is generally reached by exclusion. An early chest X-ray examination may be 
suggestive. In the absence of this, the failure to respond to sulphonamides 
or penicillin should arouse suspicion. In view of the possibilities of treat- 
ment by the newer antibiotics early diagnosis should be sought by careful 
assessment of the clinical, radiological and pathological findings. 
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The incubation period seems to be about ten to fifteen days. Case-to-case 
infection is slight. In some outbreaks nurses and doctors attending patients 
have been especially susceptible. The period of infectiousness is not known, 
and as non-pneumonic forms of the disease, i.e. upper respiratory infections, 
are probably not uncommon it does not seem necessary to nurse cases in 
strict isolation. 

Epidemics in the newborn, with a mortality rate of 20 per cent., have been 
described by Adams (1948). The mothers had signs of upper respiratory 
infection before delivery. The babies showed sneezing, coughing, dyspncea 
and cyanosis, and a moderate pyrexia. In pharyngeal smears epithelial 
cells were found to contain cytoplasmic inclusion bodies such as occur in 
other known virus diseases. 

CLINICAL FEATURES 

The essential features of primary atypical pneumonia can be summarized 
as follows: — 

(1) The onset is insidious with generalized symptoms. 

(2) Young adults are chiefly affected. 

(3) Physical signs are scanty and less striking than the X-ray findings. 

(4) The sputum is mucoid or muco-purulent but not rusty, and contains 
a variety of organisms. 

(5) The leucocyte and differential counts are normal. 

(6) Cold agglutinins may be found in the serum. 

(7) The disease does not respond to sulphonamides or penicillin. 

.(8) The course is relatively benign, although often prolonged, and 
complications are rare. 

In most cases the onset is insidious, with fever, headache and chills. It 
is certainly less abrupt than influenza. There may be a prodromal cold. A 
dry cough is usual and, later, muco-purulent sputum appears in which a 
variety of organisms may be found. The pulse and respiratory rates are 
often within normal limits, and the rapid shallow breathing of classical 
pneumonia does not occur. The temperature rise is usually much lower than 
in bacterial pneumonia, the average peak being a little over 100° F. (37-8° 
C.). Chest examination shows scanty signs, such as a few rales, in surprising 
contrast to what X-rays may reveal. 

In mild cases the temperature is normal within ten days, and if no skia- 
gram is taken it may be impossible to say whether the patient has had 
pneumonia or not. Many of these cases were probably labelled “feverish 
chill” in former days. The picture of primary atypical pneumonia may, in 
fact, vary from a mild upper respiratory catarrh with transient radiological 
signs, to a severe illness with lung consolidation lasting for several weeks. 
Most cases have run a mild, if prolonged, course. A few have shown 
alarming, although non-fatal, complications, such as meningo-encephalitis. 

The clinical picture and also the laboratory findings have varied in 
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They found that whereas half the penicillin cases recovered fairly rapidly, 
in all those treated with aureomycin recovery was prompt and invariable. 

Aureomycin hydrochloride (Lederle) is dispensed in capsules of 250 mg. 
The dose is r g. by mouth every sLv hours until the temperature is normal, 
and then eveiy eight hours for two or three days. The drug is now available 
in England, on prescription, for urgent cases. 

Chloromycetin . — Wood (1949) reported a case of primary atypical pneu- 
monia in a man of fortj'-two. All the diagnostic criteria vere fulfilled, and 
penicillin and sulphadiazine were without effect. Sudden improvement 
began within twelve hours of giving Chloromycetin, with subsequent com- 
plete cure. The drug is supplied by Parke Davis and Co. in capsules con- 
taining 250 mg. The dose is 0.5 g. by mouth every' tAvo or three hours until 
3 g. have been taken, and then 0.5 g. four times a day'. Because of the per- 
sistent, intensely bitter taste, it is best to give the capsules just before a 
bland liquid feed which will leave the stomach quickly'. 

CONCLUSION 

In conclusion, a word must be said in deprecation of a recent tendency to 
assume that because potent sulphonamide drugs and antibiotics are avail- 
able, treatment is now simply a matter of “giving these”. Patients can still 
recover from serious illness for which the newer remedies are not specific. 
Even if the new antibiotics come up to expectations, the skilful use of 
measures to relieve symptoms and to conserve the patient’s strength will 
still be important in primary' atypical pneumonia as in all illnesses, for it 
will always be the patient and not his disease which is the entity. Trousseau’s 
famous remark “// n'y a pas des maladies; il n'y a que des malades" still holds. 
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At the time of writing, the treatment of these cases is to give a sulphonamide, 
say, sulphadimidine (sulphamezathine), up to to g. a day, or penicillin, 
500,000 units a day, as soon as lung involvement is suspected. When failure 
CO influence the disease is apparent after seventy-two hours or so, and 
laboratory and X-ray evidence support the diagnosis, it would be reasonable 
to give Chloromycetin, which is now available in England (see p.5ot). 
Initial failure of sulphonamides and penicillin, however, does not mean 
that they have no further place in treatment. When the illness is prolonged, 
secondary invasion by pyogenic organisms is shown by the sputum findings, 
a sharp rise in the white cell count, and increased density in the shadows 
shown on the X-ray film, may call for specific therapy. The sensitivity of 
the organisms, to whichever drug it is proposed to use, should first be 
demonstrated. 

Symptomatic treatment is important for the patient’s comfort. The cough 
is often troublesome and has been severe enough to crack ribs. Adequate 
doses of codeine are needed. Hypnotics should not be withheld and the 
practitioner should use the one he knows best. Morphine may be given, 
particularly if there is much pain. Otherwise, insomnia is well managed by 
an evening dose of a quick-acting drug such as butobarbitone (soneryl) 
3 grains (0.2 g.), together with a delayed acting tablet to avoid early waking 
(seconal, 3 grains [0.2 g.] in “enseal” form). 

Attempts at specific treatment have been made by giving whole blood 
transfusions from convalescent patients (Reich et al., 1947). In infants, 
concentrated human gamma globulin is recommended. The dose is o. i mi. 
per Ib. (0.22 ml. per kg.) body weight, by intramuscular injection. 

The illness takes more out of the patient than might be imagined from the 
not very stormy fever. A period of convalescence is therefore advisable. 
Some physicians use the sedimentation rate to determine its length, but too 
rigid adherence to this test alone may call for an unduly long absence from 
work. 

Newer mitibiotics hi treatment 

Encouraging reports are available on the use of aureomycin and Chloro- 
mycetin in primary atypical pneumonia. 

Aureomycin . — In three recent articles (Finland et al., 1949; Schoenbach 
et al., 1949; Kneeland et al., 1949) a total of 43 cases treated with aureo- 
mycin are reported in detail; 42 showed clinical improvement within three 
days of taking the drug and the temperature was usually normal within 
forty-eight hours of starting treatment. Although there were no controls 
the uniformity of response points to the effectiveness of aureomycin. The 
only control series published to date is that of Meiklejohn and Skragg (1949), 
who treated 22 patients with aureomycin and gave penicillin to 20 otLrs! 
Strict criteria for a diagnosis of primary atypical pneumonia were used. 
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They found that whereas half the penicillin cases recovered fairly rapidly, 
in all those treated with aureomycin recover}' was prompt and invariable. 

Aureomycin hydrochloride (Lederle) is dispensed in capsules of 250 rag. 
The dose is i g. by mouth every si.x hours until the temperature is normal, 
and then ever)' eight hours for two or three days. The drug is now available 
in England, on prescription, for urgent cases. 

Chloromycetin . — Wood (1949) reported a case of primary atypical pneu- 
monia in a man of fort)'-two. .\11 the diagnostic criteria were fulfilled, and 
penicillin and sulphadiazine were without effect. Sudden improvement 
began within twelve hours of giving Chloromycetin, with subsequent com- 
plete cure. The drug is supplied by Parke Davis and Co. in capsules con- 
taining 250 mg. The dose is 0.5 g. by mouth every two or three hours until 
3 g. have been taken, and then 0.5 g. four times a day. Because of the per- 
sistent, intensely bitter taste, it is best to give the capsules just before a 
bland liquid feed which will leave the stomach quickly. 


CONCLUSION 

In conclusion, a word must be said in deprecation of a recent tendency to 
assume that because potent sulphonamide drugs and antibiotics are avail- 
able, treatment is now simply a matter of “giving these”. Patients can still 
recover from serious illness for which the newer remedies are not specific. 
Even if the new antibiotics come up to expectations, the skilful use of 
measures to relieve symptoms and to conserr'e the patient’s strength will 
still be important in primaiy' atypical pneumonia as in all illnesses, for it 
will always be the patient and not his disease which is the entity. Trousseau’s 
famous remark “II n’y a pas des maladies; il n'y a que des malades” still holds. 
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ACUTE RESPIRATORY INFECTIONS IN 

INFANTS 
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The importance of these infections in infants from birth to two years of 
age lies in the fact that the Registrar-General’s reports, and the reports of 
the Chief Medical Officer of Elealth, show an increasing mortality rate in 
these infections with decreasing age. Nor is this the whole story, for in the 
study of chronic lung disease. Field (1949) and many others have shown how 
often there is a history of respiratory infection under the age of two, and 
although cause and effect cannot be directly shown here, this finding recurs 
so constantly that it appears significant. 

The division of respiratory infections into upper and lower, meaning 
the pharynx and larynx upon the one hand, and the trachea, bronchi, 
bronchioles, lung parenchyma and pleura on the other, although arbitrary, 
serves a useful clinical purpose. It is arbitrary because in most of these 
infections both upper and lower respiratory tracts are involved. 

UPPER RESPIRATORY INFECTIONS 
The coryzas . — In infants, the common cold has to be taken more seriously 
than in later life, for although it is not a frequent cause of illness in new- 
born babies, yet epidemics of diarrhoea and vomiting in nurseries have been 
traced to colds among mothers or staff. And in this group, too, they are 
more often followed by pneumonia than at any other time, except old age. 

The fact that in neonates and infants coryza does not always present with 
sneezing, running nose and cough, but instead often misleads the clinician 
by presenting with a refusal of food, loss of weight, pyrexia, or alarming 
diarrhoea and vomiting, makes recognition of the symptoms important. The 
diagnosis can only be made by inspection of the nose and throat, where a 
fiery red mucous membrane, sometimes with pus follicles upon the tonsils 
and occasionally with a postnasal drip of muco-pus, will be seen. During this 
inspection it must be remembered that a yelling baby has a very red pharyn- 
geal mucosa. Postnasal and throat swabs usually grow mixed organisms, but 
in neonates. Staphylococcus aureus will often be found. 

In the newborn, weakly babies, or premature infants, these infections 
must be taken seriously and treated promptly, and it is worth while giving 
penicillin arid sulphonamides in full doses (see p. 508) to prevent com- 
plications. In older babies, little can be done except symptomatic treatment. 
Keeping the child indoors and, if necessaiy because of pyrexia, in bed. In 
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both groups, segregation from other children of the same age is desirable. 
In obstetric hospitals these babies should be isolated, preferably with their 
mothers. Day nursery children should not be allowed to attend and so 
infect the whole nursery. 

Diarrhcea and •vomiting is the most dangerous complication of these 
common infections. When it happens, correction of the fluid loss by mouth, 
subcutaneously or intravenously, must be undertaken at once and the loss 
of salts also promptly corrected. A solution of half-strength normal saline 
u’ith 5 per cent, glucose added is simple to obtain, and may be given by 
mouth in these cases. Breast-fed babies should not be taken off the breast, 
but if there is difficulty in sucking, the nose may be kept clear with a solution 
of ephedrine, \ per cent., and sulphacetamide, 10 per cent., in saline, two or 
three drops in each nostril before each feed, and when the nose is blocked. 

The ease with which young infants get otitis media makes it necessary to 
examine the ear drums regularly, at least daily. Although otitis media may 
be insidious in onset, it should always be suspected in any child with re- 
current bouts of screaming or crying, whether or not there is an upper 
respiratory infection. In infants, it is better to do a diagnostic myringotomy 
when a doubtful drum is seen, than to wait for the drum to bulge. After 
the myringotomy has been done, care must be taken that the wound is not 
closed again in a few hours by sticky secretions. This is particularly likely 
to happen in dehydrated infants. The myringotomy may be kept open by 
gentle syringing with saline from a soft rubber rat-tailed syringe, and may 
be necessary as often as ttvo-hourly. 

Tonsillitis . — Infection of the lymphatic tissue of the nasopharynx is a 
common cause of illness in infancy; although more common over the age of 
six months, and particularly so in London, it can occur anytvhere at any 
age. The inflamed mucous membrane and pus follicles, or even a purulent 
membrane, may be seen on inspecting the throat. The treatment is the same 
as for the coryzas and their complications, but more attention can be paid 
to the results of throat swabs, which should be taken to exclude diphtheria 
in all cases when a membrane is seen. Here again, a careful watch must be 
kept upon the ears, for otitis media is even more likely when tonsillitis is 
present. 


LOWER RESPIR.'VTORY INFECTIONS 
Bronchitis . — The presence of palpable or audible rhonchi all over the chest, 
when these are sonorous and give the impression of mucus flapping about in 
large bronchi, justifies the diagnosis of bronchitis, but care must be taken in 
case these loud noises overlie and make inaudible the fine rhonchi of 
/- bronchiolitis, the crepitations of pneumonia, or the signs of collapse, for it 
IS only when these are present that a serious view need be taken. 

Little can be done for the treatment of bronchitis in infants, except pre- 
vention of the spread of infection to the smaller bronchi and lung tissue. 
T. he difficulty of giving liquefying expectorants makes the dictum that they 
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arc useless save in emetic doses true in this age-group. Certainly a vomit 
results in coughing, which clears the chest. Postural drainage in infants is 
difficult to maintain, and it is dangerous to nurse a sick infant on his face 
tipped over a pillow, for he may suffocate. Nurse the child on his back with 
the end of the cot raised a foot or so and with his feet tied by a loose flannel 
bandage to the cot to prevent sliding up the bed. This position will not drain 
the upper lobe or posterior bronchi, but if the child’s position is frequently 
changed and he is sat up for feeding and so on, it is adequate. Steam is 
probably the best method of liquefying bronchial secretions, and a kettle 
placed at a safe distance, at least three feet from the baby, allowing its 
steam to circulate under a tent of blankets, is the method of choice. Com- 
pound tincture of benzoin, 6o minims (3.5 ml.) to one pint of water, may 
be added to the kettle. 

Bronchiolitis . — The e.xtension of the inflammatory process into the smaller 
bronchioles is serious. It is the forerunner of lobular collapse of lung and 
subsequent infection and broncho-pneumonia. Its treatment does not 
differ except that sulphonamides and penicillin should be given at once (see 
p. 508). Cyanosis may be treated with oxygen in a tent or box or, if these are 
not available, by bilateral nasal catheter. It is often difficult to determine 
whether oxygen for cyanosis or steam to liquefy secretions is the proper 
treatment. The rule here is that if o.xygen relieves the cyanosis it is correct; 
if it does not it should be assumed that it is not reaching the alveoli, and 
bronchoscopic aspiration must be tried. Little is to be gained by the use of 
atropine or other drugs used in an attempt to reduce bronchial secretion, 
for these render the secretion more viscid and more likely to block the 
bronchi. 

Acute laryngotracheo-bronchitis. — ^’I’his dangerous disease is sometimes 
known in America as “acute epidemic epiglottitis”. It is more common in 
America and Canada than here, but is worth mentioning because it is not 
generally recognized, probably because of its relative rarity. It attacks 
principally children under the age of two years and only 5 per cent, of cases 
occur over the age of six. Boys are affected nearly twice as often as girls. 
The untreated mortality rate is 80 per cent. The onset is sudden and the 
course rapid. An infant with a croupy cough, with or without coryza, 
develops increasing respiratory obstruction with stridor, at first inspirator}', 
and later both inspiratory and expiratory. There are bronchitic signs all 
over the chest and sometimes patches of collapse. Cyanosis, sometimes of 
the “heliotrope” colour described in the 1918 epidemic of influenza, de- 
velops quickly and asphyxial death occurs in twenty-four to seventy-two 
hours if nothing is done. Morgan and Wishart (1947), in a review of 549 
cases in Canada, recommend early tracheotomy for spasmodic croup, with 
frequent bronchoscopic drainage. This treatment, they say, has lowered the 
mortality from 80 to 35 per cent. Penicillin and sulphonamides should be 
used, but as these authors base their belief in the virus etiology of the 
disease partly upon the inefficacy of these drugs, they can only be used with 
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the object of preventing secondary infection. Mter bronchoscopic drainage, 
oxygen can be used to relieve cyanosis. Post-mortem material shows an 
inflammation of the whole respiratory tract from the pharynx to the smallest 
bronchiole, involving the cords, and sometimes so intense as to cause massive 
sloughing, hloncrieff and Weller (1949) sugge.st using Chloromycetin, 0.35 g. 
four-hourly, for this condition. 

PNEUMONI.\ 

Scadding’s (1946) classification of the pneumonias is applicable to this age- 
group, although it is difficult in the neonatal period to distinguish between 
acute specific pneumonia occurring with a neonatal septicaemia and an 
inhalation pneumonia. 

(i) Acute Specific Pneumonias 

Staphylococcal pneumonia . — In the neonatal period the organism causing 
pneumonia in more than go per cent, of cases is the Staphylococcus aureus, 
and partly because of this high figure it remains a principal cause of in- 
fections of the respiratory tract under the age of two years. In the newborn, 
pneumonia, which may be either lobular or lobar in distribution, is the 
result of neonatal sepsis giving rise to a staphylococcal septicemia. The 
occurrence of this condition in infants’ wards or nurseries must be regarded 
as a failure in the technique of nursing the newborn. 

Treatment must be prompt, and should be started as soon as any signs are 
observ^ed in the chest. No delay pending exact diagnosis or radiological 
examination can be allowed. The dosage of penicillin and sidphonamides 
should be at the highest level, and every device to isolate the organism and 
find its sensitivity to sulphonamides and the antibiotics must be tried, for 
so many of these staphylococci are resistant. If the organism is isolated in 
a nursery or ward it must be tracked down to its origin and eliminated. 
The baby should be isolated, preferabl)' with the mother, and nursed with 
the precautions usual in infectious illness. Postnasal swabs and repeated 
blood cultures may be necessary to obtain the infecting organism. When 
an organism resistant to sulphonamide and penicillin is found, streptomycin 
in doses of 0.02 g. per lb. (0.044 S- body weight per day, divided into 

aliquot doses and given intramuscularly at six-hourly intervals, may be used 
for a maximum period of four days, by which time the organism will have, 
been knocked out, or have become resistant to streptomycin also. Aureo- 
mycin and the new antibiotics have yet to be tried in these infections, but 
they hold out good hope of success and are much less toxic than streptomycin. 

Empyema and lung abscess are common complications. Air-containing, 
cyst-like cavities also develop, which can be seen to regress slowly with 
f treatment. 

Pneumococcal pneumonia. — Before the advent of the sulphonamides and 
pemcdlin the difference in prognosis in childhood between lobar and 
lobular pneumonia was marked. The mortality of lobar pneumonia, 
although it varied inversely with age, and also varied in different series of 
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cases, was somewhere between lo and 30 per cent. The mortality of broncho- 
pneumonia was always higher, but in the under-two age-group this 
difference was not so marked. With penicillin and sulphonamides both 
mortality rates have been greatly reduced, that of lobar pneumonia now 
being around 5 per cent. Therefore penicillin and sulphonamides should 
both be given in full doses to children with lobar pneumonia. An oxygen 
tent (or box) for cyanosis, and brandy in doses of 5 to 10 minims (0.3 to 0.6 
ml.) for circulatory failure, constitute the treatment. Penicillin and sul- 
phonamides should be given until the temperature, respiration rate, and 
pulse have been normal for three days; usually they fall dramatically within 
the first forty-eight hours. 

As Chaplin (1947) has shown, the complication of empyema in infants 
due to pneumococci and streptococci has become much less frequent since 
the introduction of penicillin and sulphonamides, but hardly any reduction 
has occurred in the incidence of staphylococcal empyema. 

The frequency with which otitis media complicates pneumonia in infants 
makes regular inspection of the drums a necessity. It is a frequent cause of 
sustained temperature after forty-eight hours of treatment. 

(2) Aspiration Pneumonias 

Inhalation pneumonia . — Lipoid pneumonia is a common post-mortem 
finding in milk-fed infants, but it seldom presents itself clinically. 1 he in- 
halation of milk which may give rise to it is not uncommon in weakly in- 
fants, and the immediate treatment of this is bronchoscopic drainage, with 
postural drainage and full doses of penicillin and sulphonamides. I he 
extension of a bronchitic process to involve the lung alveoli is probably 
preceded by blockage of bronchioles and collapse of small areas of lung, with 
subsequent infection, giving rise to diffuse lobular or broncho-pneumonia. 
This condition may be caused by any organism, but again the staphylococcus 
is the most common in the newborn. 

The story in infancy is that of a baby who gets a cold which affects his 
chest, and who, instead of throwing it off in a week or so, becomes pro- 
gressively more ill and develops areas of dullness with patches of crepitation 
and bronchial breathing throughout the chest. The differential diagnosis 
from an acute asthmatic attack may be difficult, but the presence of many 
musical rhonchi should lead one to suspect asthma. The treatment is the 
same as for pneumococcal pneumonia, but the prognosis is not so good. 

OTHER LOWER RESPIRATORY DISEASES 
Collapse of lung. — This is a frequent complication of any upper or lower 
respiratory infection in this age-group. It is diagnosed radiographically 
after finding physical signs resembling either those of fluid or consolidation. 
A shift of the mediastinum towards the side of the collapse which can be 
made out clinically is rare in infants. 

If the child is not febrile, and there is no reason to suppose that the col- 
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lapsed area is infected, treatment should be directed solely towards getting 
the lung to re-expand. Frequent changes of posture, tipping the baby over 
the knee, and firmly clapping the chest wall several times daily usually 
result in re-expansion; but if this fails, bronchoscopic aspiration of the 
obstructing mucous plug should be done early, before the collapsed lung 
becomes grossly infected. After the lung has become infected, the same 
efforts to get it to re-expand must be made, coupled udth treatment as for 
pneumonia. 

Obstriictke emphysema. — Sometimes when a mucous plug partially, but 
not completely, blocks a bronchus, air can be inspired past the obstruction 
but cannot be expired again because of the weakness of the expiratory 
effort. This can occur with or without obstructive collapse, but when 
massive, will cause collapse of lung by pressure, with mediastinal shifting, 
and cardiac embarrassment. The physical signs are a blowing out of one 
side of the chest, with a tympanitic note over it and a diminished air entry, 
but these signs are only present in the most extensive cases. The minor 
degrees uill respond to the expectant treatment of collapse, but in the 
extensive case, removal of the plug by bronchoscopy may be necessary. 

Pneumothorax. — This is not an uncommon finding in new-born babies 
with a little respiratory embarrassment. In such cases it quickly absorbs 
spontaneously and the only treatment necessary is o.xygen for the respiratory 
embarrassment. When, however, it complicates neonatal pneumonia, it may- 
be caused by the rupture of a small staphylococcal abscess and be accom- 
panied by an empyema; then the treatment is the same as for empyema. 

Empyema. — Chaplin (1947) has shown that in infants, staphylococcal • 
empyemas are at least as frequent, if not slightly more frequent, than 
pneumococcal. These infections occur in the neonatal period and are then a 
manifestation of neonatal sepsis. In older children they are a complication of 
pneumonia. 

Repeated aspiration of the pleural cavity, using local anaesthesia and a 
wide-bore needle, and replacing the fluid withdrawn by a solution of 
penicillin of slightly less volume containing up to 50,000 units, combined 
with systemic sulphonamide and penicillin in full doses, is the initial treat- 
ment. In some cases, about half, no other treatment is needed, but when the 
pus becomes thick and cannot be aspirated, an intercostal catheter may have 
to be introduced, and later more extensive surgical drainage with breaking 
down of loculations may have to be done. Aspiration treatment is controlled 
by repeated X-rays to assess the amount of pus remaining after each 
aspiration. Again, the organism must be looked for at the first aspiration and 
its sensitivity to sulphonamides and penicillin ascertained. The other 
J antibiotics may be used if a resistant organism is found. 

Whooping-cough. — The mortality rate from whooping-cough is greatest 
under the age of one, but is still high between one and two. Although in- 
oculation with a reliable vaccine of “phase B” Hcsmophilus pertussis\o\ds 
out some hope of immunity when given at a vety early age, results in this 
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cases, was somewhere between lo and 30 per cent. The mortality of broncho- 
pneumonia was always higher, but in the under-two age-group this 
difference was not so marked. With penicillin and sulphonamides both 
mortality rates have been greatly reduced, that of lobar pneumonia now 
being around 5 per cent. Therefore penicillin and sulphonamides should 
both be given in full doses to children with lobar pneumonia. An oxygen 
tent (or bo.v) for cyanosis, and brandy in doses of 5 to 10 minims (0.3 to 0.6 
ml.) for circulatory failure, constitute the treatment. Penicillin and sul- 
phonamides should be given until the temperature, respiration rate, and 
pulse have been normal for three days; usually they fall dramatically within 
the first forty-eight hours. 

As Chaplin (1947) has shown, the complication of empyema in infants 
due to pneumococci and streptococci has become much less frequent since 
the introduction of penicillin and sulphonamides, but hardly any reduction 
has occurred in the incidence of staphylococcal empyema. 

The frequency with which otitis media complicates pneumonia in infants 
makes regular inspection of the drums a necessity. It is a frequent cause of 
sustained temperature after forty-eight hours of treatment. 


(2) Aspiration Pneumonias 

Inhalation pneumonia . — Lipoid pneumonia is a common post-mortem 
finding in milk-fed infants, but it seldom presents itself clinically. The in- 
halation of milk which may give rise to it is not uncommon in weakly in- 
fants, and the immediate treatment of this is bronchoscopic drainage, with 
postural drainage and full doses of penicillin and sulphonamides. Ibe 
extension of a bronchitic process to involve the lung alveoli is probably 
preceded by blockage of bronchioles and collapse of small areas of lung, with 
subsequent infection, giving rise to diffuse lobular or broncho-pneumonia. 
This condition may be caused by any organism, but again the staphylococcus 
is the most common in the newborn. 

The story in infancy is that of a baby who gets a cold which affects his 
chest, and who, instead of throwing it off in a week or so, becomes pro- 
gressively more ill and develops areas of dullness with patches of crepitation 
and bronchial breathing throughout the chest. The differential diagnosis 
from an acute asthmatic attack may be difficult, but the presence of many 
musical rhonchi should lead one to suspect asthma. The treatment is the 
same as for pneumococcal pneumonia, but the prognosis is not so good. 


OTHER LOWER RESPIRATORY DISEASES 

Collapse of lung . — This is a frequent complication of any upper or lower 
respiratory infection in this age-group. It is diagnosed radiographically 
after finding physical signs resembling either those of fluid or consolidation. 
A shift of the mediastinum towards the side of the collapse which can be 
made out clinically is rare in infants. 

If the child is not febrile, and there is no reason to suppose that the col- 
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Fluids . — ^Any infant with a respiratory infection is Jikely to be dehydrated 
by concomitant diarrhcea and vomiting, and this must always be corrected 
by extra fluid by mouth, if this is possible, or subcutaneously or intra- 
venously. This is particularly important when large doses of sulphonamides 
are being given, if crj'stalluria and its complications are to be avoided. 
Upon the whole, the more soluble compounds, sulphamezathine or sulpha- 
triad, are preferable in such cases. 

PROPHYLAXIS 

Although many studies of the elfect of prophylactic sulphonamides upon 
respirator}' and rheumatic infections in older children are available, few 
cover this age-group. It has been found in day nurseries, however, that 
daily doses of 0.25 to. 0.5 g., according to age, will cut down the incidence 
of respiratory infections, presumably by cutting down the secondary in- 
fection, for it cannot help the virus coryzas. Similar studies using a buffered 
tablet of 50,000 units of penicillin by mouth have been done. It seems 
doubtful, however, because of the prevalence of Staphylococcus aureus in 
this age-group, and because this organism is so often found to be resistant 
to penicillin and sulphonamides, if this treatment should be used in a 
closed community. 

Alackay and her colleagues (1946) have shown in a series of studies in day 
nurseries that a rise of hsmoglobin of the order of 6 per cent, was accom- 
panied by a reduction of 20 per cent, in the absentee rate. They conclude 
r that the ansemia affecting these children was nutritional and correctable by 
iron therapy, and that the prophylaxis of ansmia in day nursery infants was 
capable of producing a striking reduction in the morbidity rate. 

In infants with second-class respiratory mucosa, who are particularly 
likely to have respiratory infections, it is wise to double the ordinaiy dose 
of cod-liver oil because of the possibility that vitamin may, in increased 
doses, help them to avoid repeated infection. 

Lastly, there is a group of children within this age-group who are par- 
ticularly liable to respirator}' infection. These are premature infants in the 
first two years of life, other small birth-weight babies, infants with rickets, 
coeliac disease, and cystic fibrosis of the pancreas, but in addition to these, 
there are infants with second-rate respirator}' mucosa who suffer from none 
of these diseases, but get every infection that is going. All these children 
should be given iron and increased vitamins A and D. 
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country have not yet shown the success that has been reported in America. 
The disease must be suspected in any infant with a spasmodic cough and 
vomiting, with or without a contact history, A cough plate will clinch the 
diagnosis in the early stages, and a lymphocytosis up to 30,000 is cor- 
roborating evidence. Sometimes the organism can be recovered by causing 
a cough by tickling the back of the pharj^nx with a camel-hair brush and 
plating the result. The mortality of this disease is largely from the complica- 
tion of aspiration pneumonia, so that a good case can be made out for 
prophylactic use of penicillin and sulphonamides in the early stages of the 
disease in infants. 

In any child who has a recurrent whooping-cough-like cough, especially 
when this is associated with diarrhoea, cystic fibrosis of the pancreas should 


be suspected. 


TREATMENT 

Sulphonamides 

Penicillin 

2 grains (0.13 g.) per Ib. (0.3 g. per 
kg.) body weight daily, divided into 
aliquot doses at four- to six-hourly 
interxmls throughout the twenty-four 
hours, with twice this amount as the 
initial dose. 

By mouth, 20,000 units per lb. 
(4,}, 000 units per kg.) body weight 
per day, given upon an empty 
stomach at four-hourly intervals. 

By iniramuscuhr injection, 4000 units 
per lb, (8,800 units per kg.) of body 
weight per day, divided into aliquot 
doses at four- to six-hourly inten’als 
throughout the twenty-four hours. 


Moseley (1948) and others have found that this oral dosage will give 
adequate blood levels of penicillin in infants under the age of six months, 
over that age the blood levels are capricious because of differences of 
absorption. The oral route is only contraindicated in babies under six 
months when there is vomiting. The antibiotic is best given in freshly 
prepared solution of high concentration by teaspoon. 

Other antibiotics . — These may be used in cases in which the organism is 
found to be penicillin- and sulphonamide-resistant. 

Streptomycin, 0.02 g. per lb. (0.044 S- per kg.) body weight daily, divided 
into aliquot doses given intramuscularly si.v-bourly. 

Chloromycetin. 0.05 g. per lb. (o.ii g, per kg.) body u-eight, every three 
hours by mouth. 

Aureomycin, 0.005 g. per lb. {0.011 g. per kg.) body weight, every six 
hours by mouth. 

Chloromycetin and aureomycin are dispensed in capsules, the contents 
of which may be turned out and suspended in water or mucilage for 
administration by mouth. 
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be sterilized but the multiple foci in the depths of the tonsils and the lines 
of extension from these to the neighbouring tissues. Systemic penicillin is 
thus essential, and to ensure that the material penetrates rapidly the pre- 
liminary dosage should be large. The initial injection should be of the 
order of 200,000 to 500,000 units (dependent upon age), and this dose may 
be repeated six to eight hours later. Subsequent therapy may be based upon * 
the efficacy of the original dosage; should this have been clinically very 
apparent, a daily dosage of 500,000 units, in two or three injections, will 
suffice; in the more severe cases, in which perhaps invasion of the middle 
ear or of the nasal sinuses has occurred, a high dosage is desirable for two 
to three days. Penicillin therapy should be continued for at least five, and 
preferably for seven, days. For such a severe case to have occurred suggests 
either an enhanced invasiveness of the infecting organism or an impoverished 
resistance on the part of the host, and these indicate a need for continuing 
treatment. For similar reasons penicillin in oil should not be used for the 
early, more urgent stage of treatment when the need is to supply the 
ma.ximum effect rapidly. Such forms of penicillin may have a place in the 
continuing stage once the acute symptoms have been brought under control. 

Many other less common forms of sore throat benefit from the use of 
penicillin. The diagnosis of Vincent’s infection may be suspected because of 
its less acute onset and appearance. Here infection is not confined to the 
tonsils, and the greyish membrane which forms the floor of the shallow 
ulcers will often be found in small linear patches on the posterior pharyngeal 
wall. Further, although not constant, an accompanying gingivitis is common 
since the condition usually affects the whole oral cavity. In such cases 
penicillin must be used rvith caution. It seems likely that one of the factors 
which encourages a Vincent’s infection is an imbalance of the healthy 
distribution of the normal mouth flora. The administration of penicillin 
may further upset the balance by killing off the gram-positive organisms 
and thereby encouraging a predominantly gram-negative flora. For this 
reason the milder cases should be treated by means of a local paint, such as 
neoarsphenamine (2J per cent.) in glycerin, and the condition be observed 
for twenty-four hours. Careful attention to oral hygiene, frequent mouth 
washes, especially after food, and the application of the paint to the gums 
and small ulcers will often induce rapid healing, without recourse to 
penicillin. For the severe case with extensive ulceration, however, penicillin 
will be essential. Topical application is here quite justified, for the infection 
is essentially localized to the mouth. When treatment is started one or two 
large intramuscular injections may be given, but thereafter lozenges prove 
adequate for almost all cases. The patient should be seen each day and 
penicillin stopped when a beneficial local effect is noted. Prolonged treat- 
ment is undesirable for it may itself induce stomatitis, of which the patient 
may find the raw, sore tongue as troublesome as the original infection. 
During treatment the administration of a vitamin B compound may lessen 
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So much has now been written on the place of penicillin in the therapy of 
the different acute infections that it might seem almost unnecessary to add 
yet another article. None the less, to take stock of one’s experience from 
time to time is always of value, for it may thereby be possible to cast aside 
that which is based on theory rather than on practice. At the beginning of 
another winter season, when there will be the usual increased prevalence of 
respiratory infections, a survey of the ways in which penicillin may usefully 
be employed in their management is thus worth while. 

UPPER RESPIRATORY TRACT INFECTIONS 

Acute tonsillitis or ionsillo-pharyngitis is by far the most common infection 
of the respiratory tract. In over one-half of the cases the responsible patho- 
gen is Str. pyogenes: the remainder have a somewhat diverse etiology, 
although it is likely that a virus or group of viruses is responsible for the 
greater proportion. If tonsillitis is the most common infection it is also as a 
rule the mildest, and consequently the use of penicillin, whether locally or 
systemically, for the routine treatment of the ordinary, non-exudative and 
uncomplicated infection is quite unjustified. The majority of cases make a 
rapid and straightforward recovery without unnecessary interference. The 
presence of a confluent exudate with considerable oedema of the fauces and 
soft palate is usual in the severe streptococcal infection, and in such cases 
further invasion to neighbouring structures must be anticipated. Cervical 
adenitis, reddening of the ear drum, or development of pain over the 
paranasal air cells will each suggest an extension of infection and the need 
for immediate institution of penicillin therapy. In other words, the decision 
to use penicillin in such cases is based upon the clinical observation that the 
infecting pathogen is beating the defences of the host. Such an outcome is 
usually noted early in the infection and it is therefore important to include 
ears and sinuses in the initial examination. 

For such cases it might seem that the need for a high local concentration 
of the antibiotic was best met by local treatment, for example, by lozenges 
or tablets to be sucked. This view, however, fails to take account of the fact 
that in this type of case it is not the surfaces of the tonsils which require to 
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for which penicillin is preferable. 

(i) Although the pneumococcus is by far the most common pathogen, the 
possibility of other organisms must be kept irv nvind. During recent years 
the staphylococcus has become more important as a cause of pneumonia, 
particularly when it occurs as a complication of influenza. As a rule the 
onset is less sudden, the consolidation less well-defined and diffuse, and the 
sputum is usually frankly purulent. Arising after a day or two of influenzal 


Table i 

COMPAMSON OF RESULTS OBTAINED WITH SULPHATHIAZOLB AND/OR SULPHADIAZINE 
AND penicillin BY ANY ROUTE IN PNEU.MOCOCC.AL PNEUMONIA 



Sulphonaniide 

Penicillin 

Total cases 

ago 

' aio 

Total deaths 

ai 

(7.2 per cent.) 

17 

(8.1 per cent.) 

Cases with bacterisemia . . 

1 51 

pei cenv.^ 

44 

(ix per cent.) 

Deaths in bacterismic cases 

II 

(31.5 per cent.) 

12 

(27.4 per cent.) 


symptoms the condition of the patient may become profoundly changed 
almost in a matter of hours. The general signs of toxiemia are usually well 
marked. For such cases penicillin, which should be given in massive dosage, 
may well prove life-saving. One of the features of staphylococcal pneumonia 
is the frequency with which empyema occurs. The possibility of such a 
complication must be remembered, for it ivill require not only systemic but 
also intrapleural penicillin. 

The importance of staphylococcal pneumonia in infants is worth par- 
ticular mention for, at least in hospital practice, it has become much more 
frequent in the last few years. At this age-period the pneumonia usually 
seems very extensive and is often lobar in distribution. Here too, empyema 
is a frequent early complication and, since it probably arises as a result of 
the rupture of a subpleural infarct, penicillin should be given rvith abandon 
and by both intramuscular and intrapleural routes. 

(2) The two factors of greatest significance in prognosis are age and the 
presence of bacterismia. The diagnosis of pneumonia in a patient over the 
age of forty years should always be regarded as an emergency demanding 
intensive therapy. In older persons, too, the past history may reveal the 
presence of some chronic cardiac or renal disease, the presence of Avhich 
> tends to deter the clinician from using the 'sulphonamides in adequate 
dosage. The lack of toxicity of penicillin is a great advantage in these 
circumstances and, during the first twenty-four to thirty-six hours, a total 
dose of I. o to 1.5 mega units may clear the infection without danger to the 
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the risk of glossitis. 

Agranulocytic angina is another rather uncommon throat infection for 
which systemic penicillin proves effective. The appearance of the throat in 
such cases bespeaks the lack of resistance of the host, for there is an absence 
of those signs of acute inflammation which such an e.xtensive ulceration 
would lead one to expect. The patient is usually an adult, and in most cases 
there is a long history of the taking of some form of analgesic tablet. The 
value of penicillin here lies in its freedom from toxicity, and adequate 
amounts should be given systemically. Apart from the administration of 
pentnucleotide, all other forms of drug therapy should be omitted. As a rule, 
the rise in the white cell count is a reflection of the controlling of the in- 
fection and in my own experience has borne little relationship to the 
administration of the pentnucleotide. In severe cases’ blood transfusion 
should be considered. 

Diphtheria^ although quite clearly a respiratory infection, has diminished 
in importance in recent years, partly as a result of the extensive practice of 
active immunization of children and partly from a decreased prevalence of 
the infection. Nevertheless, one form — laryngeal diphtheria — is so often 
associated with spells of intense cold weather that it should be emphasized 
as a “winter risk”. Diphtheria antitoxin is of course a prime necessity. But, 
particularly in this laryngeal form, penicillin has a valuable place in therapy, 
and there is every reason to believe that its use, in high dosage, will lessen 
the need for tracheotomy. In tonsillar infections the administration of 
penicillin during the first week hastens the disappearance of organisms. 
Diphtheria bacilli are relatively resistant to penicillin and to some extent 
sheltered from its action, so that high dosage is essential. 

PNEUMONIA 

Pneumonia is by far the most important of the respiratory tract infections, 
and in the great majority of cases has a pneumococcal basis. One of the 
fundamental questions with which the physician is faced is what thera- 
peutic substance to use in the management of a case. Many considerations 
may have to be taken into account, but when a straightforward comparison 
is made of patients treated with sulphadiazine or sulphathiazole with those 
given penicillin it is abundantly clear that there is little difference between 
them. The results shown in table i have been obtained in the same hospital 
during the last few years. Both in the routine cases and in the more severe 
cases with bacteriasmia the results obtained with the two substances are 
essentially similar. This is important in the management of cases in general 
practice, for whereas sulphonamide can be administered with compara- 
tive ease, the giving of penicillin may be somewhat difficult. Accordingly, 
the results shown in table i give good grounds for advising that in the 
straightforward case sulphonamide will prove adequate. Having made this 
statement, however, attention may be directed to four main groups of cases 
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to be stressed is that in the early dangerous stage penicillin instillation may 
be life-saving by diminishing the toxic absorption. The patient may thus 
be tided over until an operation can be undertaken with safety. 

MODE OF administration IN PNEUMONIA 

When the decision has been taken to use penicillin it may be argued that 
the immediate need, in such an ill patient, is to secure as rapidly as possible 
a high concentration of the antibiotic, both systemicaliy and locally. For this 
purpose the use of a large dose of the aqueous solution seems best. The 
“depot” effect of penicillin-in-oil seems less important, although it is no 
doubt adequate for the straightforward case. It has yet to be shown that the 
steady achievement of a certain amount of penicillin in the blood stream is 
actually essential, especially in such infections as pneumonia, when there is 
no doubt that man’s basic resistance to the common invading pathogen is 
good. It seems possible that there may be some advantage in the waxing and 
waning of the blood level of pem'cillin which occurs after the injection of 
aqueous solutions by allowing the grorving out of new generations of 
organisms to be smitten by the next peak concentration. Orally administered, 
penicillin is also effective in the routine management of pneumonia; but in 
the light of the previous reasoning, once the decision has been taken to use 
penicillin for patients in the above categories, it is desirable that the initial 
treatment should be by intramuscular injection. Finally, although its 
administration by inhalation may secure adequate blood levels, in general 
use this method is cumbersome, is disliked by the patients, and may increase 
the risk of sensitization. 

The administration of penicillin to patients with chronic pulmonary 
infections is often considered. Here it is of the greatest importance to make a 
plaimed approach to treatment by securing a complete bacteriological 
e.xamination of a carefully taken specimen of sputum. Looked at in the best 
possible light, penicilhn is but a placebo in the majority of such cases. It may 
secure a rapid clearing of the penicillin-sensitive organisms, but the under- 
lying chronic mucosal changes favour the occurrence of further reinfection ' 
as soon as the administration of penicUlin is stopped. Permanent improve- 
ment is thus not usual. It may, however, be of great benefit during the 
acute exacerbations due to super-infection, which are such a frequent event 
in such cases. Penicillin has also a limited place in the preoperative prepara- 
tion of cases for lobectomy or thoracoplasty. For the patient with chronic 
pulmonary infection, inhalation of an atomized solution is the best method of 
administration. 


r> CONCLUSION 

To have a clear mental picture of “how the wheels go round” may not be 
an essential, but it is certainly an important part of the proper management 
of a machine. In the use of drugs too, the physician often fikes to have some 
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patient. Treatment thereafter may be continued with either sulphonamide 
or penicillin. 

At least in hospital practice, a blood culture should always be made 
before treatment is begun. The presence of organisms in this initial culture 
indicates a severe infection, and when the result is known at the end of 
twenty-four hours, adequate penicillin therapy should at once be instituted. 

(3) Although leucocytosis is usual in pneumonia, leucopenia or granulo- 
cytopenia occurs infrequently, indicating an intense infection with a poor 
host response. Agranulocytosis may also be encountered as a rare com- 
plication of sulphonamide therapy; much more frequently, however, 
previous administration of these substances has sensitized the patient so 
that a single dose produces a severe reaction. Although such cases are un- 
common it is important to recognize them and to institute treatment with 
penicillin. 

(4) Finally, the formation of pus in the pleural cavity during the acute 
stage of the illness (syn-pneumonic empyema) is a dangerous complication 
which may actually arise in the course of sulphonamide treatment. When 
the suspicion arises that pus may be present, aspiration must be carried out. 
If pus is obtained, a reasonable quantity (too to 150 ml.) should be removed, 
and penicillin (0.5 to i.o mega units in 10 to 20 ml. of distilled water) slowly 
injected. With an ill patient no attempt should be made to empty the cavity 
at this first aspiration, and precautions should be taken to prevent the 
entrance of air to the cavity by using a two-way tap. On the following day 
the procedure should be repeated, but this time an attempt should be made 
to take away as much pus as possible, again instilling 500,000 units of 
penicillin as the last procedure. Such measures will tide the patient over the 
most serious stage of the illness and will permit a more planned approach 
to operative interference. Needless to say the pus must be subjected to a 
careful bacteriological examination to determine the type of organism and 
its sensitivity to penicillin. When empyema develops in a patient who is 
not receiving penicillin, it is important to start such treatment at once in 
order to bombard the collection of pus from both sides. 

Although the general principles of the use of penicillin in such cases may 
be thus simply stated, it would be a pity if the impression were given that 
the whole management of the patient with an empyema can be so lightly 
dismissed. In the first place, it must be emphasized that no two cases are 
exactly alike, so that to prescribe a “routine” is dangerous. These patients 
will require skilled management, and it is desirable that the thoracic surgeon 
should be consulted at an early stage. Frequent X-ray examination will be 
necessary to observe the progress of the cavity, and lipiodol intrapleurally 
may be useful in this respect. My own experience has been that for small, 
well-localized empyemas, penicillin therapy followed by the introduction of 
an intercostal drain usually proves adequate. With large effusions such a 
method may fail and early rib-resection then becomes essential. The point 
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In reviewing the topical aspects of oxygen therapy uvo striking changes that 
have occurred in the last decade must be recorded. These are the dechne 
in the prejudice of patients against the use of oxygen, and the greatly in- 
creased availability of modem and efficient apparatu*' for its administration. 
Twenty years ago, even in large hospitals, oxygen was reserved too often 
for the desperately ill patient in extremis, and was rarely used outside 
hospital. There was more than a grain of tmth in the w'ell-wom quip that 
the cab bringing the oxygen cylinder was the herald of the undertaker. Since 
the arrival of the apparatus was an omen of the direst significance to patients, 
it was natural that doctors should delay the use of oxj'gen in the hope of 
sparing anxiety, with the result that its inhalation, which given earlier might 
have been life-saving, was restricted to practically the agonal gasps of 
desperate cases. To-day, recognition of the value of oxygen, like that of 
blood transfusion, is widespread among lay people, and its general use in 
early non-fatal cases has established confidence where before dread pre- 
vailed. Lay familiarity tvith the advantages of oxygen has run parallel with 
increased technical proficiency in its use, so that it is rare indeed now to 
find someone using the old tube and funnel, or cutting off the supply for 
some fraction of each hour as was customary in the past. Again, since 1939, 
efficient apparatus has been installed in a host of small hospitals, and in many 
larger institutions oxygen is piped to each bedside in the rvards, so that it is 
available for any patient, promptly and with a minimum of fuss. 

METHODS OF ADMINISTRATION 
Apparatus . — For efficient administration the rate of discharge from the 
cylinder must be controlled by a fine-adjustment valve and measured by a 
reliable flow-meter, w'hilst the delivery to the patient must ensure that the 
gas reaches his lungs in adequate concentration. Between the cylinder and 
the fine-adjustment valve a reducing valve is interposed, bringing the very 
high pressure of the gas in the resen'oir dowm to manageable levels. The 
fine-adjustment valve generally consists of a needle bearing on an accurately 
ground seat, the needle being raised by a micrometer screw to allow the gas 
to escape. It is important that this construction be kept in mind, so that the 
needle is not damaged by careless or forcible use of the screw. When the 
gas is to be turned off the main valve on the cylinder should be closed with 
the key, and no attempt made to stop the flow by screwing the fine-adjust- 
ment valve hard down. 

The use of a wash-bottle containing warm water, with a delivery tube 
December 1949. Vol. 163 (517) 
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image in mind which, without over-simplifying the problem, helps him to 
understand their mode of action. As a generalization it is perhaps tme to 
say that many of us imagine chemotherapy very much as a test-tube experi- 
ment — the addition of so much chemical to so many micro-organisms with 
their resulting subjection. When this analogy is applied to the use of the 
substance in man, however, it leaves out of account all of the variables that 
are a part of human infection. The host’s previous experience of different 
bacteria and his capacity to defend himself against them; the variation from 
organism to organism in its ability to invade the tissues of the host; the 
varying susceptibility and the accessibility of the pathogens to the substance 
administered: factors such as these make the application of the chemical to 
disease in man demand an understanding not so much of its precise mode of 
action as of the nature and course of the infection to be treated. So in 
considering the use of penicillin in infections of the respiratory tract little 
emphasis has been placed on a Imowlcdge of the sensitiveness of different 
bacteria, or of the concentration desirable for their control. Such informa- 
tion, whilst important, takes almost second place to a clear understanding 
of the nature of the “host-parasite” complex which forms the basis of any 
acute infection. The therapeutic efficiency of penicillin is so great in those 
infections which were previously fatal that we are sometimes inclined to 
forget that in many other infections it acts as an adjuvant to man’s own 
capacity to recover. There is little doubt that the most serious abuse of this 
potent substance is the tendency to use it more because of the reading on 
the thermometer than on an appreciation of what we expect it to do. The 
dosage, the route of administration and the duration of treatment will 
depend to a large extent upon a knowledge of the mode of attack of the 
organism. 

The extent to which a proper bacteriological diagnosis is essential can be 
overemphasized. It would no doubt be a policy of perfection to make an 
adequate bacteriological examination in all cases, but such advice is scarcely 
practical. There are many clinical diagnoses of respiratory infection which 
incriminate a particular pathogen with some degree of certainty. In such 
cases the clinician will be fully justified in beginning treatment without 
further delay. Nevertheless, it must be remembered that the susceptible 
acute infection shows a rapid response to penicillin therapy, usually indeed 
within twenty-four to forty-eight hours. This will serve as a valuable in- 
dication of the efficacy of treatment and a good reason for its continuation. 
Perhaps of more importance is the failure to observe improvement in such 
cases. No time must be lost in making a careful appraisal of the situation. 
The necessary specimens should be submitted to ascertain if the cause is 
unusual; the original diagnosis should be reviewed; and the method of 
administration and the amount of penicillin administered should be 

reconsidered. 
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patient, to avoid any sensation of restricted breathing or suffocation. Super- 
vision of the administration is desirable with any form of inhaler, ensuring 
that the flow is adequate, the fit of the facepiece and its application satis- 
factory, and the patient comfortable. With the B.L.B. mask running properly 
the bag is fairly fully distended in e.xpiration and empties partially with each 
breath iirhaled. An empty bag means inadequate flow and possibly a 
suffocating patient. 

The fourth method of administration is by an oxygen tent. This consists 
of a fabric sheet supported on a wire frame, providing room for a patient to 
be nursed sitting upright, and furnished with large windows for the comfort 
of the inmate and to allow observation of his condition. The edges of the 
tent are tucked under the mattress, and a free flo%v of oxygen adnutted. 
Soda-lime extraction of water and carbon dioxide is essential, and a cooling 
device is an advantage. Such an apparatus is costly, but its advantages 
render its use an essential in certain types of cases (see p. 522). For young 
children and infants, who tolerate masks badly, an improvised tent can be 
made of canvas with X-ray film for windows, provided CO, content and 
humidity are prevented from rising by the use of soda-lime. Such tents are 
of great value in a children’s ward. 

OXYGEN REQUIREMENTS 

To attain an adequate o.xygen concentration in the alveolar air the rate of 
flow has to be considerably higher than is commonly realized. With the 
nasal catheter some 6 litres per minute are required to raise the alveolar 
oxygen to the desired level (40 per cent.). A similar concentration can be 
achieved with the B.L.B. mask with rather less, but still some 4 litres per 
minute are a minimal requirement. Rates of 2 litres per minute, such as are 
usual when the gas is bubbled through a wash-bottle in a rapid stream, are 
practically useless; and rvhen a wash-bottle shows a succession of discrete 
bubbles the gas is merely being wasted. 

In all conditions in which o.xygen therapy is indicated continuous ad- 
ministration throughout the period of need is imperative. It is irrational and 
harmful to give it intermittently. The old practice of stopping the flow for, 
say, ten minutes in each hour has been aptly described as equivalent to 
“dispatching the patient to the top of Everest for a breather”. Custom dies 
hard, and this habit of many senior nurses must be foreseen and counter- 
manded. 

SAFETY PRECAUTIONS 

Familiarity breeds contempt, and precautions against accident should be 
impressed on all concerned in giving or handling oxygen. Lubrication of the 
^ high-pressure valves with oil may lead to fire, and is specifically forbidden 
by the manufacturers in legends on the cylinder leads. Fire may also occur 
through ignorance of the fact that high concentrations of o.xygen cause a 
smouldering object to blaze fiercely, as should be familiar to aU who have 
had a training in elementary chemistry. A cigarette or match carelessly 
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perforated by a series of holes, has long been customary, with the idea that 
the gas may be warmed and moistened, and the rate of flow gauged. Actually 
with the rates of flow (4 to 8 litres per minute) now known to be necessary, 
turbulence in such a bottle is very great, and there is considerable risk of 
blowing water into the delivery tube. A dry bobbin-type flow-meter, of the 
type common on anaesthetic machines, carries no such risk, and being at the 
same time much more accurate is greatly to be preferred. Such a flow-meter 
can be obtained complete with reducing valve and fine-adjustment valve in 
a single fitting which screws into the cylinder head. 

’ For delivery to the patient there is a choice of simple and efficient methods. 
The simplest and most easily improvised in emergency is a simple nasal 
catheter: a soft rubber tube (catheter size 9), lubricated with jelly containing 
benzocaine, is passed back along the floor of the nose to the posterior pharyn- 
geal wall, and then withdrawn half an inch. The catheter is connected to the 
delivery tube from the flow-meter, and fixed to the forehead by adhesive 
tape, or by a band of the type used for a forehead mirror. It should not be 
stuck to the cheek with adhesive tape, and should not be fixed to the pillow 
in such a way that movements of the head may drag it from the nose. 

The Ttidor-Edwards "spectacle-frame” is a modification of this method. 
In it, narrow metal tubes run from the temple below the eyes and down 
from the bridge of the nose to each nostril, where they end in recurved 
short uprights and fit inside the nose. In use these terminals are sheathed 
with fine rubber tubing (e.g. bicycle valve-tubing) which projects J to i an 
inch beyond the metal into the hose and is suitably lubricated. The spectacle 
frame is more comfortable for the patient than the catheter, and since the 
delivery tube is double, a higher rate of flow can be tolerated than when a 
single tube delivers a fast jet into the nose. 

A third somewhat more elaborate method is the use of the B.L.B. mask. 
The distribution of this apparatus to civil and military hospitals during the 
war was so wide that there must be few practising doctors in this country 
who are not familiar with it. Two forms of facepiece are in use, both of 
soft rubber, and secured by a simple head-harness. In one, the mouth and 
nose are covered as in the old Plaldane apparatus; in the other the mask 
fits over the nose only, leaving the mouth exposed and allowing the patient 
to breathe orally if he so desires: this tends to minimize the feeling of 
suffocation which some apprehensive patients e.xperience when mouth and 
nose are both enclosed. Below the mask hangs a bag, which acts as a reser- 
voir. Oxygen is delivered into the bag through the connecting tube between 
bag and facepiece, and the apparatus is fitted with appropriate valves so 
arranged that on inspiration the patient inhales the contents of the bag, and 
on expiration exhales into the air. In some models the conne.xion has a 
sliding collar which can be rotated to allow of entry through a series of 
ports of a variable quantity of air to mix with the oxygen. This apparatus 
is probably the most satisfactory for general use. It is important that the 
oxygen should be turned on freely before the facepiece is applied to the 
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danger period until antibiotics or chemotherapy have dealt with the in- 
fective element. In chronic heart failure due to pulmonary disease oxygen 
is still of value but its continued administration may not be feasible. 

The sudden onset of massive pulmonary embolism, if not at once fatal, 
throws a great strain upon the heart and pulmonary circulation, probably 
associated with a severe degree of spasm of the remainder of the pulmonary 
arterial tree. In such cases collapse and cyanosis are the rule, and oxygen in 
high concentrations is of great value in relieving respiratory distress and 
improving the condition of circulation. 

In conditions of shock, whether following bodily trauma or in such a 
medical catastrophe as massive coronary occlusion, administration of oxygen 
is of value. Since in simple shock the pulmonary ventilation and aeration 
of the blood are unimpaired, oxygen in the usual concentration has little 
effect in raising the arterial oxygen saturation, the red cells being already 
fully oxygenated. By raising the alveolar oxygen concentration to high 
levels (aroimd go per cent.), however, the partial pressure of the oxygen in 
the alveolar air is much increased, and diffusion into the plasma facilitated. 
In massive coronary occlusion some degree of left heart failure, with early 
pulmonary cedema, may develop and oxygen administration is still more 
essential. There is little doubt from experience that such high o.xygen con- 
centrations are of great value in otherwise desperate cases of coronary 
occlusion. To secure an adequate concentration in the lungs the gas must 
be supplied at high rates of flow — some 6-7 litres a minute by B.L.B. mask; 
it is not feasible to attain the requisite level with a nasal catheter. 

In carbon monoxide poisoning o.xygen therapy is also of utmost value. The 
affinity of the haemoglobin for carbon mono.xide is such that inhalation of 
even a low concentration of the poison leads to conversion of all the blood 
pigment to the carboxy form. This compound of hemoglobin with carbon 
monoxide is very stable in air, and thus does not dissociate readily even 
when the subject is removed from the contaminated atmosphere to breathe 
fresh air. In the presence of high concentrations of oxygen, however, 
dissociation is facilitated, and inhalation of oxygen is thus a powerful 
remedy in such cases of poisoning. The B.L.B. mask is preferable to the 
catheter for administration in view of the ease with which high alveolar 
concentrations of oxygen are attainable. 

THORACIC SURGERY AND OXYGEN THERAPY 
Radical surgical intervention within the thorax is now no longer rare, and 
specialized units all over the country are dealing daily with cases previously 
regarded as beyond the scope of surgical treatment. Lobectomy for lung 
cancer or bronchiectasis, thoracoplasty in tuberculosis, operations for 
cEsophageal or high gastric neoplasm or ulcer, and thymectomy for myas- 
thenia gravis, me all standard procedures. During the last few years the 
various operations for relief of congenital heart disease (ligation of the 
patent ductus, resection of aortic coarctation, and Blalock’s or Pott’s opera- 
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handled may thus start a fire, and smoking near a patient receiving oxygen 
should be forbidden. 

INDICATIONS 

Oxygen inhalation is unlikely to benefit a patient in whom pulmonary 
ventilation and circulation are adequate to secure full oxygenation of the 
blood leaving the lungs. Thus in anremia with normal heart and lungs what 
hmmoglobin there is, is fully oxygenated in the lungs, and oxygen inhalation 
will not raise the content in the arterial blood. Again, a patient with con- 
genital heart disease and deep cyanosis may benefit little from the gas, if the 
cyanosis is due to a venous-arterial shunt and not to defective oxygenation 
of the blood in the pulmonary circuit. So also the patient with cyanosis due 
to peripheral stagnation and over-reduction of the blood in the extremities 
may fail to obtain relief from inhaling the gas. Again, dyspnma is no absolute 
guide to the need for o.xygen, for physiologically it is luiown that o.xygen 
lack is not a strong stimulus to respiration, and a severely ano.xic patient may 
not be short of breath. On the other hand, cardiac dyspnoea is caused by a 
complexity of factors of which oxygen lack is not the chief, and o.xygen 
therapy may fail to abolish such distressed breathing. These considerations 
should be borne in mind in deciding for or against the employment of 
oxygen, to avoid misuse and consequent disheartening failure. 

The inhalation of o.xygen is probably of maximal value in cases in which 
the gaseous interchange in the lungs is impaired, so that the arterial blood 
in the pulmonary veins and left heart is sub-oxygenated. For example, 
diffusion may be hindered by the inflammatory exudate of pneumonia or 
capillary bronchitis, or by the watery film that gathers in pulmonary oedema. 
Such pulmonary cedema developing suddenly in an attack of cardiac asthma 
may threaten life in the course of half an hour. Patchy or massive atelectasis 
may throw a large proportion of the lung out of use ; shallow, rapid respira- 
tion may result in faulty ventilation of the alveoli; intense pulmonary 
congestion may cause overcrowding of distended capillaries in the alveolar 
walls, so that diffusion from the air cells to the centre of the blood columns 
is imperfect. All result in some degree of o.xygen unsaturation of the arterial 
blood and all may be improved by inhalations of higher concentrations of 
oxygen than the 20 per cent, normally present in the air. 

In gross emphysema and in pulmonary fibrosis, malo.xygenation of the blood 
in the lungs occurs, possibly partly due to cutting down of the capillary 
blood-bed. Recent work on the haemodynamics of heart failure in “cor 
pulmoJiale” indicates that the cardiac output is high in such cases, and the 
circulation through both systemic and pulmonary circuits accelerated. 
There may be other factors therefore, apart from simple capillary bed 
defect, which lead to the characteristic cyanosis in these cases. In acute 
attacks of failure in cor pulmonale there is commonly a coincident respira- 
tory infection (e.g. capillary broneWtis with patchy atelectasis) which in- 
creases the anoxasmia. In such crises oxygen administration is the most 
powerful therapeutic agent at our disposal in tiding the patient over the 
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Among the forms of life too small to be seen -with the naked eye, fungi, being 
comparatively large, were the earliest to be observed as parasites. In 1677, 
by using the crude hand lens available at that time, Hooke was able to 
point out that the disease occurring as yellow spots on rose leaves actually 
consisted of tiny living threads. As early as 1839 it was recognized that a 
fungus could be the etiological factor in a disease of animals when Schoenlein 
demonstrated and described the organism of favus in human beings, and 
three years later Remak reproduced the disease. Similar conclusive proof of 
the pathogenicity of other microscopic forms of life did not occur until 
Koch in 1876 and Pasteur in 1877 published their work on anthra.Y, marking 
the begiiming of bacteriology as a science. 

In spite of such early precedence, medical mycology has been far out- 
distanced by other similar sciences in popularity and scope. Not until the 
monumental work of Sabouraud, "Les Teignes”, was published in 1910 
was any noticeable momentum gained, and only during the last two decades 
has knowledge of mycology been extensively disseminated. Perhaps the 
principal reason for such delay lies in the fact there is no fungous disease 
which is both dangerous to life and of common occurrence, whilst among the 
diseases caused by bacteria several, such as plague, cholera and typhoid 
fever, formerly lulled so many persons yearly that veritable crusades were 
organized against them. The study of fungi and the diseases which they 
produce could not be e.xpected to attract adequate personnel until at least 
the easily discoverable answers concerning such scourges were known. It is 
difficult, however, to resist the temptation to point out that this degree of 
subjugation of mycology in favour of bacteriology almost certainly deprived 
the former science of many workers, some of whom might have discovered 
penicillin and streptomycin in less than the hundred years which history 
must record. The entire heavy metal phase of the therapy of syphilis might 
have been avoided. At present the greatest remaining unconquered field in 
microbiology concerns the difficult science of virology, in which it is apparent 
that significant discoveries will only be yielded after prolonged and intensive 
study. In comparison, mycology, because of its relative simplicity, now offers 
December 1949. Vol. 163 (523) 
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' tions for pulmonary stenosis and Fallot’s tetralogy) have come into use in 
various clinics. Oxygen therapy plays a large part in the after-care of such 
patients, and for this purpose nursing in an oxygen tent of the type 
described on page 519 is practically essential. In such a tent the un- 
hampered patient lives in an oxygen-rich atmosphere during his period of 
need, and any desired alveolar oxygen concentration is readily attained. In 
a properly equipped tent the humidity and COj content and the temperature 
are controlled, and the patient is completely at ease, so that the stay in the 
tent can be prolonged to several days without hardship. The use of this 
tent is a very material- factor in reducing the mortality of such operations, 
and all clinics undertaking such work should be fully equipped accordingly. 
It is well to ensure that at least one of the nurses on duty at any time is 
thoroughly familiar with the apparatus, and patients in tents must be kept 
under close observation. It is important to impress on all the staff that 
failure of the oxygen supply can convert the life-saving machine into an 
asphyxiating chamber, A reserve oxygen supply should always be at hand. 

CEREBRAL THROMBOSIS IN MORBUS C.^RULEUS 
An important indication for the administration of oxygen has recently been 
defined in the management of cerebral vascular thrombosis in cases of 
cyanotic congenital heart disease. Cerebral thrombosis in cases of severe 
morbus cartileus is a well-known hazard to which such children are pre- 
disposed by the marked polycythaemia which accompanies deep cyanosis. 
Death from such thrombosis in a cerebral vessel was until recently looked 
upon as the natural termination in many cases. Now, however, when oper- 
ations of the Blalock-Taussig type afford prospects of considerable better- 
ment and prolonged survival in a proportion of cases, it is important 
to recognize and treat these accidents before irreparable damage is done. 

Early symptoms or signs of a cerebral vascular accident in a deeply cyan- 
osed child are an indication for prompt and vigorous treatment: (i) to reduce 
the polycythremia, (2) to compensate for loss of haemoglobin by supplying 
oxygen, and (3) to prevent further thrombosis by the use of heparin. 

In practice the first step is a small venesection, only 30 to 50 ml. in an infant, 
or too to 250 ml. in a child of two to six years, depending upon the age and size of 
the child and the degree of polycythaemia. Oxygen therapy is started at once, the 
child being most conveniently nursed in an o.xygen tent. An intravenous drip of 
saline or plasma is set up, in an attempt to dilute the blood, and heparin is added 
to the infusion fluid. A suitable dose is i mg. per kg. of body weight, as an initial 
dose, and the same amount per hour in the drip. The coagulation time must be 
carefully controlled, and the treatment as a whole is a matter for a sldlled hospital 
team of nurses and doctors. 

The general practitioner, however, by early recognition and efficient 
handling, may either forestall serious damage or promote an amazing 
degree of recovery, even in cases with a frank, but recent, hemiplegia. 
The initial dose of heparin can be given and oxygen treatment by mask or 
nasal catheter started at once, while admission to a hospital is arranged. 



PRACTICAL MEDICAL MYCOLOGY 


525 


should be removed by vigorous scrubbing with cotton saturated with 70 
per cent, alcohol. Most of the bacteria, unimportant contaminating fungi, 
clots, crusts, pus, medicaments and other debris so often the cause of con- 
fusion can thus be eliminated. Any pathogenic fungi which are present as 
the cause of the disease in question will have penetrated the tissues more 
deeply and can still be recovered from an area cleaned in this manner. 
The specimen should consist of actual tissue; exudates such as pus or serum 
in vesicles will rarely suffice except in some of the deep mycoses. Generous 
portions should be removed; since fungi are larger than bacteria and not as 
densely packed in the tissues there may be none present in any particular 
fragment if it is small. Patients are amcious to cooperate when the purpose of 
this procedure is explained and rarely complain of the discomfort which it 
sometimes entails. At the same time similar portions of tissue should be 
used to inoculate cultures. 

Most organic substances with which fungi might be confused when seen 
through the microscope will be converted by moderately strong solutions of 
alkali into an almost homogenous clear matrix with faintly visible cell out- 
lines in which the unaffected fungi are easily demonstrated. It is best to use 
10 to 15 per cent, potassium hydroxide for this purpose; stronger solutions 
act no more rapidly and often form crystals which may be confusing. A 
drop or two of this solution is added to the specimen on a microscopic slide 
and a coverslip placed over both. Some materials such as thin portions of 
epidermis or hairs should be first examined directly; they will often be 
found to be sufficiently transparent for adequate study without further treat- 
ment. In the case of hairs this method avoids unnecessary fragmentation of 
the shafts, allowing the position of the fungous elements in relation to them 
to be more easily discerned. Thicker portions of skin or hair insufficiently 
cleared need to be gently heated nearly to the boiling point; vigorous 
agitation of the specimen by boiling is detrimental since it may destroy all 
semblance of the original tissue. Portions from the sole and especially bits 
of nail must be subjected to prolonged and repeated heating, and enough 
time must be allowed for the necessary degree of chemical softening to 
occur so that the material may be pressed out into a sufficiently thin layer to 
afford good visibility. 

When fungous elements are revealed in material properly prepared in this 
manner it may be concluded in most instances that the disease under study 
is of fungous origin. The differentiation between fungous and those non- 
fungous structures w'hich might be confusing must depend upon a study of 
photographs which all good textbooks supply. In epidermal fragments it is 
not usually possible to determine the particular species of fungus present by 
direct examination except for Candida and Malassezin. In hairs one may be 
somewhat more certain. When a fungus is seen in material obtained from 
areas deep within the body tissues it is almost certain to be the cause of the 
disease. Whilst some of the deep mycoses lend themselves to conclusive 
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a most attractive field for research. The fact that after more than a hundred 
years there are no efficient therapeutic regimes for most of the deep mycoses 
and a large percentage of the superficial ones, is ample proof that much more 
detailed study will be necessary to discover them. 

Several other factors which retarded the progress of mycology deserve 
discussion, principally because it is not generally realized that they have 
become controllable to such an extent that it is now easy for any practitioner 
to acquire whatever degree of mycological knowledge he may find of practical 
value in his chosen field. The complicated nomenclature and classification 
have been greatly simplified; the delineation between pathogenic and non- 
pathogenic organisms has been clarified; and simple, practical methods 
have been evolved for the direct examination of tissues, the culture and 
identification of the organisms and the preservation of specimens of teaching 
value. By reviewing these features briefly this article is intended to serve as 
an imitation to new students to enter this field, as well as to entice older 
practitioners to consider it again. 

Differentiation between disorders of fungous and non-fungous origin on 
clinical grounds alone is highly inaccurate. This always becomes apparent 
whenever a conrmunity acquires for the first time the services of a prac- 
titioner interested in mycology; his laboratory work is able occasionally to 
reveal faults in diagnosis in the work of the most experienced clinicians and 
with higher frequency in those less qualified. After mycological study better 
treatment schedules may be selected and a much more accurate prognosis 
may be made. It is easier to gain and hold the patient’s confidence if 
scientific mycological methods are employed. 

To those who object to simplification because it introduces imperfections 
it may be pointed out that a simple formula in extensive use by large 
numbers of practitioners who are attracted to it will afford many more 
accurate diagnoses than precise complicated methods in the hands of those 
few individuals who possess the extensive mycological knowledge necessary 
to use them well. Such experts often fail to realize how easily they may cut 
themselves off from interesting material at its source: the physician who has 
charge of the patients. If he can be persuaded to use simple mycological 
methods for all patients he will seek the expert when he is puzzled and thus 
supply many more interesting oddities for interpretation. 

DIRECT EX.'VMINATION 

The simplest and most rapid method of ascertaining the presence or absence 
of a fungus in diseased tissue is to examine a representative portion of it 
directly under the microscope. The technique is easily acquired. There are 
several rules governing the manner in which specimens are obtained which 
should be closely followed. An area must be selected which is obviously 
active and typically involved in the pathological process under study; usually 
an acutely progressing border region is best. All extraneous substances 
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simply by throwing cultures which are no longer desired into the waste- 
basket after adding formalin to those which represent pathogenic fungi. 
A detailed discussion of many other advantages which this system affords 
would be too lengthy for the present article. Once this method is adopted it 
requires less time to inoculate cultures than to e.vplain to patients that such 
a procedure is “unnecessary". 

Choice of media . — Many different media have been advocated for the 
cultivation of fungi, some of which undoubtedly offer some advantages in 
the hands of the e.\'perienced mycologist. How'ever, there is such a wide 
variation in the appearance of an organism when grown on different sub- 
strates that the average practitioner using several media is likely to become 
confused and fail to identify it. Too many such failures persuade him that 
the entire process is beyond his abilities and he abandons it entirely. It is 
much better that the vast majority of all mycology be taught and practised 
with reference to one simple medium. We advocate the use of Sabouraud’s 
glucose agar with slight modifications. It consists of i per cent, peptone, 
2 per cent, agar, and 4 per cent, glucose in water; ordinary drinking water 
should be used instead of distilled water so that some necessary salts will be 
included. We also like to use the glucose designated in the U.S. Pharma- 
copoeia as “syrupy”, because it has some desirable nutritional qualities 
lacking in more highly purified brands of glucose; since Weidman and 
McMillan (igat) and Weidman and Spring (1928) so adequately covered 
this phase of the subject, all experience has simply served to confirm their 
opinions. The brand of peptone (Difco Laboratories Co., Detroit) most 
commonly used for bacterial culture by bacteriologists in this country is 
also satisfactory for the preparation of this medium. Adjustments in pH 
will be necessary only in communities where water is highly alkaline. The 
pH should not be above 6.5 and may be brought to this level by the addition 
of sufficient lactic acid. Chemicals and antibiotics designed to inhibit 
bacterial growth are not desirable since some fungi will also probably be 
inhibited or at least changed in their characteristics so as to be recognized 
only with difficulty. Especially to be condemned for routine work is the use 
of dyes or other coloured substances in the medium, since the colour of gross 
colonies of fungi is important as well as the pigment which many species 
diffuse into the substrate. If the specimens for inoculation are taken care- 
fully in the manner described earlier in this article there is no need for the 
inclusion of bacterial inhibitors in the medium. It is only when a specimen 
is teeming with bacteria and contains little or no visible fungous elements 
that the latter fail to make themselves known. It is well to reiterate the 
great importance of thorough cleansing of the area before selecting the 
specimen, and that generous portions of actual tissue should be taken. 

There are only two pathogenic fungi which cannot be isolated routinely 
on dus simplified medium when held at ordinary room temperature. 
Actinomyces bovis requires anaerobic conditions, and when it is suspected 
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diagnosis by this means alone, it is preferable to confirm it by subsequent 
culture since some do not. The diagnosis of sporotrichosis, for e.xample, can 
seldom be established without culture. 

CULTURE METHODS 

The determination of the exact genus and species of fungus involved in a 
pathological process is often of great value as a guide to treatment; it is even 
more important in prognosis. In dealing with infections of the skin due to 
Trichophyton tubrtim, for example, it is much easier to retain the patient’s 
confidence throughout the necessarily prolonged period of treatment if he is 
acquainted soon after he is first examined with the difficulties to be e.xpected. 
Parents who understand the significance of the discovery that Microsporon 
audouini is the cause of their child’s tinea capitis are much better prepared 
for the long therapeutic battle which ensues. Many other similar examples 
could be cited; in fact, we believe that accuiate identification of the or- 
ganism is helpful to a certain degree in all fungus infections. This information 
can only be obtained through culturing the organism on artificial media. 

Culture methods are, however, even less frequently employed in clinical 
practice than is the direct examination for fungi. There is widespread be- 
lief that such methods aie extremely complicated and difficult, whereas they 
are really very simple. All essential features in the technique are easily 
learned. We have recently (1949) suggested a culture method which it is 
believed eliminates all 
unnecessary complica- 
tions. A square, flat, 
heavily reinforced glass 
bottle of I /2-ounce ca- 
pacity equipped with a 
plastic screw cap is 
utilized as the culture 
flask (fig. i). The screw 
cap closure prevents the 
deterioration of the 
medium by drying, 
allowing a supply of 
bottles prepared for 
culture to be kept available indefinitely until needed. A supply of them 
prepared by aflixing a paper label on one edge is placed in each room 
where patients are to be examined, together with such simple tools as are 
necessary for taking and implanting specimens. The bottle openings are so 
small that airborne contamination is almost eliminated, and all implanted 
specimens may be collected at the end of the day and taken to the laboratory. 
These bottles cost less when new than the labour charge involved in cleaning 
an equal number of test tubes to be used again. The laboratory is kept clean 
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additional inoculations should be made deeply into broth which is overlaid 
with thioglycollate medium, Blastomyces dennatitidis is best isolated 
primarily on glucose agar plates containing blood and held at 37“ C. In 
dealing with cases in which the presence of this organism might be expected 
this method should be employed concurrently. 

The technique of inoculation is extremely simple. Tissue fragments need 
only to be imbedded firmly but superficially in the centre of the agar surface. 
A moist contact is essential. It is sometimes advantageous to utilize several 
fragments implanted in different areas; if a single fragment is considered 
sufficient it should be forced into the agar surface at several different points 
before it is finally left. By these measures the resulting colony is likely to 
reach a sufficient size for identification purposes more rapidly. Cultures 
should be inspected every few days; some fungi are much more easily 
recognized at one particular stage than at any other. 

There are in existence large numbers of different forms of fungi from 
which less than fifty pathogenic species must be differentiated. Such 
methods as differential staining, fermentation reactions and other bio- 
chemical differences, so useful in identifying bacteria, are of value only in 
isolated instances in mycology, hlost frequently, identification must be made 
by the observation of the gross and microscopic morphology of the fungus 
as it grows in culture. The study of the gross appearance of colonies of 
various fungi would be rendered much easier if an extensive atlas of illustra- 
tions in accurately shaded colours could be published. Efforts are being made 
in several localities towards this end, but financial considerations present a 
great deal of difficulty. It is still necessary to utilize collections of preserved 
specimens of actual colonies of fungi for comparison. The use of the small 
square bottles previously described makes the building of such a teaching 
collection much more practical than heretofore, since they may easily be 
hermetically sealed. Simply closing the caps tightly will serve for several 
months; sealing them with plastic cement will make the specimens last for 
years. 


INTERPRETATION OF RESULTS 

The identification of fungi by microscopic study has also been much 
simplified in recent years. Many workers insufficiently familiar with fungi 
in general caused confusion in tlie early literature by publishing incomplete 
or inaccurate descriptions of organisms and the diseases thought to have 
been caused by them. The same fungus was described under many different 
names and classification was rendered difficult. It is now established that 
rather extensive variations are to be e.xpected in all species of forms of life 
and that only the larger and more constant differences should be used to 
delineate separately named groups. Principally in the last decade an ex- 
tensive and laudable “housecleaning” has taken place in the nomenclature 
of medical mycology; in some instances literally hundreds of “species” 
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have been reduced to synonomy. The recent textbook of Conant, Martin, 
Smith, Baker and Caliaway (1944) and that oi Lewis and Hopper (19^) 
will serve the student of medicine admirably in this regard by the reduction 
of all significant differences in microscopic morphology to a series of easily 
understood diagrams. We have also been developing an extensive series of 
such diagrams which is as yet too incomplete for final publication. Such 
plates when completed, however, have been distributed on several occasions 
and can be made available to those especially interested. Figures 2 and 3 
illustrate some of the fungi involved in the deep and superficial mycoses. 
The revision of Henrici’s “Yeasts, Molds and Actinomycetes” by Skinner, 
Emmons and Tsuchiya (1947) is valuable because it affords a wider view of 
mycology in a concise interesting manner. 

By using the method described by Huber and Caplin (194?) ^ collection 
of slides representing permanently preserved specimens of culture fragments 
may be assembled for study and reference. The liquid employed combines 
the presert'ing and clearing qualities of the lactophenol usually used for 
preparing culture mounts, with polyvinyl alcohol which causes the specimen 
to harden within a day or two into a glassy, resistant, permanent plastic. We 
recommend the addition of 0.3 per cent, of “Porrier’s Cotton Blue’’ dye, 
since we find that without this the moimting medium is too efficient as a 
clearing agent and after several months it becomes difficult to discern the 
fungous elements. One of us (O.A.P.) is at present studying several other 
dyes in this connexion. If this medium is substituted for the ordinary 
lactophenol for all microscopic examinations of cultured fungi it is necessary 
only to place aside until dry those specimens which are found to be 
sufficiently valuable for addition to the peimanent collection; with the 
growing experience of the operator the collection expands without additional 
specialized effort. 

The identification of fungi in culture is not always simple. It is surprising, 
however, how quickly a usable degree of proficiency in this regard may be 
acquired. It is easy to become familiar with the organisms most frequently 
encountered; at first the more difficult ones may be referred to more ex- 
perienced workers. Soon, in many areas of the world it will rarely be 
necessary to send cultures out of the immediate vicinity for identification. 

The interpretation of the significance of cultures of material taken from 
the anO'genital region, ears, nose or mouth presents special difficulties. 
Fungi capable of pathogenicity are frequently found in these localities in 
normal individuals or in such circumstances that their causative relation 
to the disease under study must be seriously questioned. The principal 
offenders in this regard are species of Candida (monilia) and the 
Actviomyces-Nocardia group. The method which has been suggested of 
cleansing the surface before the specimen is taken will eliminate much of 
this confusion. Sputum often acquires non-specific fungi during its passage 
through the mouth; this feature may be eliminated by using material ob- 
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have been reduced to synonomy. The recent textbook of Conant, Martin, 
Smith, Baker and Callaway (1944) and that of Lewis and Hopper (1944) 
will serve the student of medicine admirably in this regard by the reduction 
of all significant differences in microscopic morphology to a series of easily 
understood diagrams. We have also been developing an extensive series of 
such diagrams which is as yet too incomplete for final publication. Such 
plates when completed, however, have been distributed on several occasions 
and can be made available to those especially interested. Figures 2 and 3 
illustrate some of the fungi involved in the deep and superficial mycoses. 
The revision of Henrici’s “Yeasts, Molds and Actinomycetes” by Skinner, 


Enunons and Tsuchiya (1947) is valuable because it affords a wider view of 
mycology in a concise interesting manner. 

By using the method described by Huber and Caplin (1947) a collection 
of slides representing permanently preserved specimens of culture fragments 
may be assembled for study and reference. The liquid employed combines 
the preser\'ing and clearing qualities of the lactophenol usually used for 
preparing culture mounts, with polyvinyl alcohol which causes the specimen 
to harden within a day or two into a glassy, resistant, permanent plastic. We 
recommend the addition of 0.3 per cent, of “Porrier’s Cotton Blue” dye, 
since we find that without this the moimting medium is too efficient as a 
clearing agent and after several months it becomes difficult to discern the 
fungous elements. One of us (O.A.P.) is at present studying several other 
dyes in this connexion. If this medium is substituted for the ordinary 
lactophenol for all microscopic e.xaminations of cultured fungi it is necessary 
only to place aside until dry those specimens which are found to be 
sufficiently valuable for addition to the pennanent collection; with the 
growing experience of the operator the collection expands without additional 
specialized effort. 


The identification of fungi in culture is not always simple. It is surprising, 
however, how quickly a usable degree of proficiency in this regard may be 
acquired. It is easy to become familiar with the organisms most frequently 
encountered; at first the more difficult ones may be referred to more ex- 
perienced workers. Soon, in many areas of the world it will rarely be 
necessary to send cultures out of the immediate vicinity for identification. 

The interpretation of the significance of cultures of material taken from 
the ano-genital region, ears, nose or mouth presents special difficulties. 
Fungi capable of pathogenicity are frequently found in these localities in 
normal individuals or in such circumstances that their causative relation 
to the disease under study must be seriously questioned. The principal 
offenders in this regard are species of Candida (monilia) and the 
Actmoinyces-Nocardia group. The method which has been suggested of 
cleansing the surface before the specimen is taken will eliminate much of 
this confusion. Sputrnn often acquires non-specific fungi during its passage 
through the mouth; this feature may be eliminated by using material ob- 
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have been reduced to synonomy. The recent textbook of Conant, Martin, 
Smith, Baker and Callaway (1944) and that of Lewis and Hopper (1944) 
will serv'e the student of medicine admirably in this regard by the reduction 
of all significant differences in microscopic morphology to a series of easily 
understood diagrams. We have also been developing an e,xtensive series of 
such diagrams which is as yet too incomplete for final publication. Such 
plates when completed, however, have been distributed on several occasions 
and can be made available to those especially interested. Figures 2 and 3 
illustrate some of the fungi involved in the deep and superficial mycoses. 
The revision of Henrici’s “Yeasts, Molds and Actinomycetes” by Skinner, 
Emmons and Tsuchiya (1947) is valuable because it affords a wider view of 
mycology in a concise interesting manner. 

By using the method described by Huber and Caplin (1947) a collection 
of slides representing permanently preserved specimens of culture fragments 
may be assembled for study and reference. The liquid employed combines 
the preserving and clearing qualities of the lactophenol usually used for 
preparing culture mounts, with polyv'inyl alcohol which causes the specimen 
to harden within a day or two into a glassy, resistant, permanent plastic. We 
recommend the addition of 0.3 per cent, of “Porrier’s Cotton Blue” dye, 
since we find that without this the mounting medium is too efficient as a 
clearing agent and after several months it becomes difficult to discern the 
fungous elements. One of us (O.A.P.) is at present studying several other 
dyes in this connexion. If this medium is substituted for the ordinary 
lactophenol for all microscopic examinations of cultured fungi it is necessary 
only to place aside until diy' those specimens which are found to be 
sufficiently valuable for addition to the permanent collection; with the 
growing experience of the operator the collection expands without additional 
specialized effort. 

The identification of fungi in culture is not always simple. It is surprising, 
however, how quickly a usable degree of proficiency in this regard may be 
acquired. It is easy to become familiar with the organisms most frequently 
encountered; at first the more difficult ones may be referred to more ex- 
perienced workers. Soon, in many areas of the world it will rarely be 
necessary to send cultures out of the immediate vicinity for identification. 

The interpretation of the significance of cultures of material taken from 
the ano-genital region, ears, nose or mouth presents special difficulties. 
Fungi capable of pathogenicity are frequently found in these localities in 
normal individuals or in such circumstances that their causative relation 
to the disease under study must be seriously questioned. The principal 
offenders in this regard are species of Candida (monilia) and the 
Actinornyces-Nocardia group. The method which has been suggested of 
cleansing the surface before the specimen is taken will eliminate much of 
this confusion. Sputum often acquires non-specific fungi during its passage 
through the mouth; this feature may be eliminated by using material ob- 
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tained through a bronchoscope. Proof of pathogenic relationship in such 
circumstances must rest upon repeated examinations yielding positive results 
consistent with the clinical picture over a period of time during which the 
pathology cannot be explained on any other basis. In such areas as these, 
fungi are also commonly encountered which are probably capable of but 
slight or no pathogenicity; they are simply saprophytes growing in the 
culture medium furnished by the exudate from some other pathological pro- 
cess. For example, we consider it significant that fungi recovered from cases 
of so-called “fungus infections of the ear canals” are usually the identical 
organisms to be found as airborne saprophytes in that part of the world. 
There is still considerable controversy on this point and future studies 
must be awaited for reliable answers. 

CONCLUSIONS 

(i) Many of the factors which have retarded the progress of medical 
mycology have now been satisfactorily overcome and a usable degree of 
proficiency in this science may now be attained easily by all those to whom 
it may be of value. 

(2) Medical mycology presents many important and interesting unsolved 
problems, the answers to which may probably be secured by the e.xpenditure 
of less effort than in other branches of science. 
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PSYCHIATRIC REHABILITATION IN 
HOSPITAL 

By J. ERNEST NICOLE, O.B.E., D-P.M. 

Medical Superintendent, Winviick Mental Hospital. 

The modem tendency for placing a heavy emphasis on special treatments, 
especially such physical ones as drug convulsions, electro-shock, insulin 
coma, modified insulin therapy, prolonged narcosis and leucotomy, may 
sometimes lead us to underestimate the fact that the main and most widely 
applicable therapy at our disposal is still rehabilitation in its broadest 
sense. Many special treatments do not cure so much as make the patient 
accessible and responsive, thereby paving the way for the application of 
rehabilitative measures without which treatment would be incomplete. 

The various arrangements, amenities and activities that can be included 
under the heading of rehabilitation are not only numerous but require a 
high degree of organization, especially w’hen it comes to patients requiring 
more intensive measures than the average. For instance, if several psy- 
chiatrists prescribe different combinations and amounts of various occupa- 
tions for many patients at a time, there is a real likelihood of creating chaos 
in the special departments concerned. Those in charge there wall find it a 
wellnigh impossible task to fit in aU these different patients so as to ensure 
the right amount of time and attention being spent on each. It becomes 
necessary therefore to establish some system whereby there is o. pre-arranged 
programme into which particular patients can be fitted, rather than attempt- 
ing to build up a programme round the many patients’ individual require- 
ments as set out, one by one, day by day, by this, that and the 
other psychiatrist. Hence the need for distinguishing between those activities 
that can be arranged for the hospital at large, as many patients as possible 
being encouraged to take part in them, and those occupations that are best 
carried on in special departments, in small groups, the patients being made 
to attend at specified times under the supervision of special staff. 

A further point is, that in order to help in the selection of cases — 
especially long-term cases — suitable for intensive rehabilitation, it is 
necessary to hold, in the wards themselves, “e.Yperimental” classes with im- 
improved patients chosen at random, so that those who show a sufficient 
response may be passed on to definite progranunes. Recent cases, of course, 
do not offer the same problem, for they are under closer medical observa- 
tion, and in the early stages of hospitalization intensive rehabilitation is 
naturally borne well in mind as a likely form of treatment. 

Finally, many amenities and facilities have to be provided which, whilst 
they hardly involve any special activities capable of being programmed, 
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yet constitute important stimuli in the general rehabilitation and re- 
socialization of the patient. 

SCOPE OF REHABILITATION 

ACTIVITIES BEST CARRIED OUT IN SMALL GROUPS, ON A DEFINITE PLANNED TIMETADLE, 
WITH VARYING PROPORTIONS OF EACH ACTIVITY 

(i) Regular activities in set groups 

Occupational th-’rapy. — This would include occupations such as weaving, rug- 
work, fancy work, leather work, book-binding, pottery, string work, carpentry, 
brush making. The work should be planned to provide handicrafts calculated to 
promote such attitudes as cooperation or competition, routine or initiative, con- 
ventionality or originality, whilst some occupations would act as sedatives and others 
as stimulants. 

Physical training. — Here would come all the simpler forms of exercises together 
with the usual “medicine-ball” games, so as to enlist the interest of the patient, 
improve his physical state, and especially quicken his reaction time. 

Special games. — There should be some sessions devoted to slcittle-ball, indoor 
hockey, basket ball, badminton, table tennis, lawn tennis, bowls, and other games 
suitable for small groups. 

Education. — ^With due regard to the standard of each particular group, many 
activities could be included under this heading. Chief among these would be talks 
on art appreciation, letter writing, local government and citizenship, domestic 
science, gardening, and other topics of general interest. There would be “quizzes , 
brains trusts, debates, play reading and so on, as well as competitions. 

(z) Additional in special cases 

Physiotherapy, — Simple physiotherapy, such as massage, special exercises, radiant 
heat and ultra-violet light, is of help in some cases, particularly as an adjunct to 
physical training when physical deficiencies are associated with the mental condition 
(e.g., the vascular deficiency so often found in schizophrenia). ^ 

Special classes. — Chief among these would be art classes, music, singing practises, 
and dancing lessions. These last have the advantage of influencing not only the 
patient’s physical condition but his interest as well, and especially his self-assurance 
and his facility for social mixing. 

Special therapies. — Here, we have speech therapy in cases requiring it, group 
psychotherapy, psychodrama, and so on. 

Utility work. — A start could be made with occupations in a utility department, 
preparatory to the patient passing on to some full-time activity of a useful nature 
without special prompting or supervision. 

ACTIVITIES OPEN TO LARGE GROUPS OF PATIENTS FROM ALL OVER THE HOSPITAL 

Cultural activities. — ^These would consist of education on a larger scale, in the 
form of open lectures, debates, special concerts, documentary and instructional 
films, visits to art galleries, and the like. 

Outdoor sport. — ^A variety should be available and might include football, hockey, 
rounders, cricket, base-ball and swimming. 

Competitive games. — Competition can be encouraged by forming inter-ward 
leagues at dominoes, whist, table-tennis, billiards, bowls and so on, whilst individual 
handicaps can also be arranged. 

Sedentary games. — In the wards, all the usual sedentary games (draughts, chess, '' 
ludo, cards) should be encouraged to the fullest extent possible. 

General recreation. — Under this heading would come cinema performances, 
variety shows, plays, concerts and motor coach outings. 
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Mixed social functions . — Domino drives, whist drives, mixed bowling, together 
with dances and parties would be examples, whilst a good mixed Social Club is 
an absolute necessity if the patient’s resocialization is to be pursued adequately. 

Full-time useful occupations . — Work in a ward, kitchen, laiuidry, sewing room, 
mess rooms, homes, bakehouse, tailors’ shop, stores, farm, and gardens provides a 
means of re-training the patient in independence and in the acceptance of re- 
sponsibility, as tvell as maintaining his improvement, strengthening his self-respect 
and preparing him for re-entr>' into the outside world. 

Amenities and arrangements on general lines 
Newspapers . — These should be plentiful, varied and include a fair proportion of 
illustrated weeklies. 

Books . — A good library with sections on special subjects (technical, biography, 
travel, politics) not only provides recreation but is an indispensable adjunct to the 
educational side of rehabilitation, often providing a basis for a certain amount of 
directed reading. 

Wireless and radiograms . — ^There should be individual wireless sets for each ward 
day-room, with extensions to dormitories occupied during the day. Certain broad- 
casts (e.g., on politics, current affairs) form a good starting-point for discussion 
groups. Radiograms are necessary for the Social Club, small dances, talks on musical 
appreciation, and so on. 

Canteen . — A shop where patients can make their own purchases helps them to 
feel independent and encourages their sense of responsibility. 

Tea-room . — The social aspect of rehabilitation depends much upon the presence 
of a tea-room where patients can go and have tea with their friends of both sexes. 

Hairdressing room . — ^To restore a patient’s pride in his appearance, a good hair- 
dressing room is of help ; it is indeed a necessity for women', who need permanent 
waving, resets, shampoos, and the like. 

Attractive clothing . — The importance of attractive clothes, hats, and* shoes 
cannot be overestimated, especially where women are concerned. 

.Medical appliances . — Not only may spectacles, false teeth, surgical shoes and other 
appliances he required for purely physical reasons, but they acquire considerable 
psychological importance when their inadequacy or absence undermines the patient’s 
good appearance and self-assurance. 

Social work . — In addition to the indispensability of 3 social worker for obtaining 
case histories and environmental reports, her presence is very necessary to help the 
patient in connexion with any personal or family problem which may be distressing 
him. 

Religious help . — ^This is sometimes required in that many a patient’s religious 
outlook may have been disturbed by his illness, to say nothing of those cases in which 
a headlong flight into religious preoccupations has occurred as an escape from some 
other form of mental stress ; this proving an occasion for collaboration between the 
psychiatrist and the priest. 

Personal freedom . — ^The maximum degree of personal liberty consistent with safety 
is essential in any rehabilitation scheme. This can take the form of parole in the 
hospital whereby the patient has freedom to go unescorted to the canteen, tea- 
oom, library, hairdressing room and Social Club meetings. Parole can also be 
xtended to include the grounds and even beyond them to neighbouring towns, 
igain, many patients are fit for “open-door” wards where keys are conspicuous 
)y their absence. Staying up at night without supervision is another privilege that 
s much valued. 

Encouragetnent and rewards . — ^To whatever degree useful work may assist a 
jatient’s recovery, his efforts in that direction should be accorded due recognition. 
A'hilst his entertainments and social functions are in part a reward for good and 
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cooperative behaviour, a small payment for work done is advisable in that it is a 
more tangible form of recompense and helps the patient to achieve a degree of 
independence and self-esteem. The reward can suitably be given in the form of 
“tokens” that can be cashed at the canteen in e.'cchange for goods and as free issues 
of tobacco or sweets. 

Outside contacts . — These are very desirable, to prevent the development of a 
distressing feeling of isolation. Parole beyond the grounds will ensure the possibility 
of some such contacts, just as leave of absence at the week-end will enable a patient 
to spend one, two or three days with his relatives. The visiting of the hospital by 
relatives should be made reasonably easy, the supply of stationery for writing home 
should be liberal, whilst further contacts with outside friends can be achieved by 
means of guest nights at Social Club meetings. Also to be encouraged are g.imes 
against outside teams, visits to local theatres, and so on. 

Contented relatives . — ^Nothing is more conducive to a patient’s recovery thim the 
understanding and contentment of the relatives and friends by whom he is visited. 
To this end, attention must be paid to the adequacy and tone of replies to relatives’ 
letters and inquiries, to facilitating their contacts with the medical staff, and the 
best means of making them feel they are part of the team ensuring the patient’s 
recovery. Printed information should be available so as to enlist their cooperation 
and give them a sound understanding of the hospital and its work. 

Re-training. — Re-training may sometimes be achieved by means of swttehk 
occupation when the patient is still in hospital, whilst the re-training centres of the 
Ministry of- Labour may be used after discharge to enable a patient to undertake a 
new kind of employment recommended by the psychiatrist as more psychologically 
suited to him than his old one. 

Resettlement . — The fitting of the patient into emplojment after discharge often 
requires the previous help of the Resettlement Officers of the Ministry of Labour, 
who can also assist in the sometimes difficult question of finding the patient living 
accommodation at or near the place of work. 

After-care . — Liaison is required between the psychiatric social worker in the 
hospital and outside social workers to ensure adequate after-care when necessary. 
Information concerning the patient, his illness, his past treatment, his condition on 
discharge and any suggestions for after-care should be sent not only to the Medical 
Officer of the Local Health Authority but also to the patient’s own doctor, wn'lst 
arrangements might have to be made for future attendances at psychiatric clinics. 

ORGANIZATION 

This must vary considerably from hospital to hospital, and the scheme 
outlined below, based on the methods that have been in use at Winwick 
for some years, in no wise pretends to be ideal or, indeed, anything more 
than one attempt at solving some of the problems of organization in a 
hospital of 2,200 beds. 

Intensive groups . — Twelve groups have been established for twenty to 
thirty patients each, with varying combinations of activities undertalren on a 
sessional basis, each session lasting for an hour and a half and occupying 
half the morning or afternoon. 

In the first group, the afternoons only are occupied, because it is intended 
for patients who are on special treatments in the mornings; in the middle 
groups the sessions are more numerous, and in the higher ones a degree of 
useful work is introduced; in these, the sessions for day entertainments are 
less, the patients being probably fit to attend evening performances. Each 
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group having certain periods free, it is easy to fit in (by individual prescrip- 
tion) such additional activities as physiotherapy, group therapy or dancing 
lessons. Moreover, it is good for the patients to have these opportunities 
for adjusting themselves to ward conditions and playing sedentary games, 
to have such sessions when they must themselves decide what they will 
do, and to be under the renewed observation of the nursing and medical 
staff in the ward. The psychiatrists have only to prescribe the group num- 
ber that seems to fit the patient best and thereafter the occupation of that 
patient’s time, day by day, is regulated by the timetable set up for all the 
groups. The rehabilitation officers (occupational therapists, physical train- 
ing instructors and instructresses, education officers, librarian) meet once 
a week to discuss their cases, after which the education officers contact the 
psychiatrists to report and also to go over possible regroupings due to 
congestion in one group and vacancies in another, as well as promotions 
from group to group, the ultimate aim being to pass patients out of the 
groups altogether on to full-time occupation in departments or wards. 

TABLE I 

Intensive Rehadh-itation 

WEEKLY NUMBER OF SESSIONS ALLOCATED TO OCC0PATION.U. THEILIPY (O.T.), Pm'SICAL 
TR.\IN1NG (p.T.), SPECIAL GAMES (G.), EDUCATION (E.), UTILITY WORK (U.) AND ENTERTAIN- 
MENTS (ENT.) rOR THE GROUPS AND FOR WARD CLASSES 


Activity 


Men's 

Groups 



Women’s Groups 


In 

the 

Wards 

I'otal 

I 

II 

III 

IV 

V 

VI 

r 

II 

III 

IV 

V 

VI 

O. T. 

P. T. 

G. ' . 

3 

6 

S 

4 

3 

— 

3 

7 

6 

4 

3 

— 

16 

70 

3 



5 

4 

I 

3 

I 

3 

1 



5 

4 

I 

3 

3 

' 1 
3 

} 3 = 

73 

E. 

— 

— 

— 

2 


2 

— 

— 

— 

2 

2 

2 

22 

34 

ENT. . 

u. 

4 

4 

4 

4 

2 

2 

4 

4 

•I 

4 

2 

2 

— 


— 

— 

— 

— 

6 

10 


— 



6 

10 



Total 

10 

10 

14 

15 

iS 

18 

8 

II 

IS 

15 

19 

18 

70 

177 


Experimental classes . — Classes in occupational therapy, in physical train- 
ing and/or games, and in education are held once or twice weekly in each of 
a number of selected wards. Certain patients vvill thereby be found 
sufficiently responsive to justify their being recommended for inclusion in 
the intensive groups, whilst others will at least become less idle and also 
more responsive, easier to manage and consequently less likely to deteriorate 
further. The weekly number of sessions for different activities allocated to 
( each of the special groups and to experimental ward classes MU be found 
set out in table i. As an example of one day’s work, the timetable for 
Mondays is given in table 2. 

Large-scale activities . — Here it is merely a matter of arranging a weeklv 
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programme, many of the activities being at night so as to allow those patients 
who are on full-time occupations during the day to get most of their 


TABLE 2 

InTEN'SIVE Reuauilitation 

EXAMPLE OF GROUP AND WARD TIMETABLE FOR ONE DAY (.MONDAYS) 


Times 

of 

sessions 


MEN 



MIXED 



WO.MEN 



GROUPS 



Open 
to all 



GROUPS 


1 11 

III IV V 

VI 

sessions 1 

sessions | 

I 

11 III IV 

v V 

9 10 10.30 

T. O.T. 

O.T. P.T. U. 

u. 

mnm 

— 

P.T. 

T. 

O.T. P.T. — 

E. U 

JO.30 to 12 

T. - 

P.T. O.T. U. 

u. 

■1 

Inter- 

O.T. 

T. 

— O.T. E. 

G. U 

1.30 to 3 

O.T. — 

— G. O.T. 

E. 

P.T. 

ward 

Uo\sling 

1^^ 

— 

O.T. — P.T. 

O.T. - 

3 to A.30 

R.T. — 

— E. G. 

— 

O.T. 

. League 


O.T. 

— — O.T. 

— P/ 

6 to 7 

— — 

— — — 

~ 

1 E. 

1 

1 Social 
Club 

E. 

— 

— — — 

— - 

7 to Q 

— — 

— — 

— 

— 

Meeting 

— 

1 



*■ 


T, . . Special Treatments. 
O.T. . . Occupational Therapy. 
G. . . Games. 


P.T. . . Physical Training. 
E. . . Education. 

U. . , Utility Occupation. 


recreations after normal working hours, although needless to say no patient 
would be debarred from attending any function which is held exclusively 
during the day. The general plan on which the weekly programme is built 
is given in table 3. 


GENERAL ARRANGEMENTS 

The list previously given is largely self-explanatory and only a few additional 
comments need be made. 

The Social Club membership is open to all patients on parole but is 
limited in number to a hundred. The club is run by the patients themselves 
and no staff is at any time in charge of them or even present at the meet- 
ings, except that psychiatrists and rehabilitation officers attend from time to 
time, unofficially and merely to give such assistance as may be desirable and 
acceptable. The club activities include talks, discussions, lectures by visitors, 
card games, music, competitions; one night a week is kept for sedentary 
occupations as above, whilst the other weekly meeting is reserved for 
dancing and for such games as skittle ball, badminton, basket ball and 
table-tennis in winter, and bowls, golf, tennis and rounders in summer. 
Once a month the club has a guest night at which relatives and ex -patients 
may attend by invitation, and these are often occasions for having matches 
of various games against local teams and Youth Clubs. Patients submit 
their own applications for membership, supported by the psychiatrist’s 
approval, after which the patient may be accepted (and may subsequently be 
expelled!) at the discretion of the Club Committee. In order that vacancies 
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should always be available to recent and recovering patients, there is a 
system whereby the older and less useful members retire in rotation. 

TABLE 3 

Large-Scale Rehabilitation 

E>ery Monday 
One Tuesday m four . . 


Two Tuesdays in four 
E\ ery Wednesday 

One Wednesda> in four 
E\ ery Thursday 


E\ ery Friday .. 
E\er> Saturday 
E^ery Sunday 


ADDITIONAL: Cricket and bowling matches “away” against other hospitals, motor coach outings (two per week 
in summer), sports da>, ward and other parties 

It is calculated that parole “in the hospital” can be granted to 15 to 20 
per cent, of the ambulant population, whilst “grounds” parole and “out- 
side” parole would account for another 8 to 15 per cent, each, giving a total 
of 30 to 50 per cent., according to the nature of the cases under treatment 
and the proportion of difficult chronic patients the hospital has to carry. 
Cooperative patients should get parole “in the hospital” within a matter of 
days after admission, and to this end there are two admission wards on each 
side, the one on the “open-door” principle for well-behaved patients, and 
the other for disturbed cases, so that good patients (whether certified or 
voluntary) can immediately or very shortly after admission be placed in a 
ward from which they have unlimited access to all parts of the hospital. 

At present the total number of patients housed in open-door wards is 680, 
whilst the number on varying degrees of parole is rather more. 

The Library has usually about 18,000 books, of which some 2000 are on 
}> the ward shelves. Ward books are changed once monthly and the Librarian 
and Assistant Librarian (with the help of several patients) supervise these 
exchanges and also take round trolleys of special books for non-parole 
patients to choose their own. The Library has special rooms for technical 


Afternoon: Men’s inter-ward domino league (winter) or bowlmg 
league (summer) 

Night: Alixed soaal dub games meeting in hall (winter) or 

outdoors (summer) 

Afternoon: Muted wlust dn%e 
,, Alixcd dommo drive 

„ fluted dance for less good patients (not in four summer 

months) 

Night Muted dance for good patients (not in four summer 
months) 

„ Concert, play or stage show 

Evening: Mixed singing practice 
Afternoon* General visiting by relatives 

Evening* Muted practice dance for special dass (wmter only) 

„ Alixed bowling (summer only) 

Nigbt Open educational session, instructional films, etc. 
Afternoon* Football or cricket for men (largely rehabilitation groups) 
,, Hockey or rounders for women (largely rehabihtation 

groups) 

„ Mixed ballroom dancmg dass (winter only) 

„ Cinema show for less good patients 

Night Cinema show for good patients 

Afternoon Men's inter-ward billiard league (winter) or bowhng 
I league (summer) 

Night* Mixed social club sedentary meeting 
Afternoon General visiting by relatives 

„ Staff cricket match or outside team football match 
„ Individual knock-out bowhng (summer only) 

Alormng. Roman Cathohe service 
„ Church of England service 

Afternoon Nonconformist service 
„ Speaal vismng by relatives 


lONDAYS 

UESDAYS 

VEDNESDAYS 

’HURSDAYS . . 

'RIDAYS 

SATURDAYS . . 
SUNDAYS 
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programme, many of the activities being at night so as to allow those patients 
who are on full-time occupations during the day to get most of their 


TABLE 3 

IntLNSIVL RUHADlLlTArlON 

IXAMPLE or GROUP AND WARD TIMCTAULE TOR ONE DAV (MO\DA\s) 


Times 

of 



MEN 



MIXED 



WOMEN 




GROUPS 




Open 

to 



GROUPS 



1 

II 

ill iv 

v 

VI 

sessions 

sessions i 

I 

II III IV V 


9 to 10 30 

T 

OT 

0 T P T 

u 

u 


1 

PT 

T 

OT PT — E 

U 

10 30 to 12 

T 

1 

— 

PT OT 

u 

u 

hI 

Inter- 

OT 

T 

— OT E G 

u 

X 30 to 3 

OT 

— 

— G 

OT. 

L 


Bowling 

E. PT 


OT — PT OT 


3 to 4 30 

PT 

— 

— E 

0 

— 


League 

PT 

OT 

— — OT — 

PT 

6 to 7 

— 

— 

— — 

— 

— 

E 


E 

— 

— — — - 


7 to 9 

— 


— — 
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— 


— 

— 



—IT 


T , Special Treatments 
O T Occupitional Therapy 

G Gomes 


PT Ph>sical Training 

£ £ducat)on 

U , Utility Occupation 


recreations after normal working hours, although needless to say no patient 
would be debarred from attending any function which is held exclusively 
during the day. The general plan on which the weekly programme is built 
is given in table 3. 


GENERAL ARRANGEMENTS 

The list previously given is largely self-explanatory and only a few additional 
comments need be made. 

The Social Club membership is open to all patients on parole but is 
limited in number to a hundred. The club is run by the patients themselves 
and no staff is at any time in charge of them or even present at the meet- 
ings, except that psychiatrists and rehabilitation officers attend from time to 
time, unofficially and merely to give such assistance as may be desirable and 
acceptable. The club activities include talks, discussions, lectures by visitors, 
card games, music, competitions; one night a week is kept for sedentary 
occupations as above, whilst the other weekly meeting is reserved for 
dancing and for such games as skittle ball, badminton, basket ball and 
table-tennis in winter, and bowls, golf, tennis and rounders in summer. 
Once a month the club has a guest night at which relatives and ex-patients 
may attend by invitation, and these are often occasions for having matches 
of various games against local teams and Youth Clubs. Patients submit 
their own applications for membership, supported by the psychiatrist’s 
approval, after which the patient may be accepted (and may subsequently be 
expelled') at the discretion of the Club Committee In order that vacancies 




















THE PRESENT POSITION OF SURGERY IN 
THE TREATMENT OF PARKINSONISM 

By LESLIE C. OLI\'ER, RR-C.S. 

Neurosurgeon, West End Hospital for Nervous Diseases, and Royal Northern 
Hospital, London; Surgeon in charge. Neurosurgical Centre, Oldchurch 
Hospital, Romford. 

During the past year the lay press has given considerable publicity to this 
subject, with the result that medical practitioners have been inundated with 
inquiries from patients with Parkinson’s disease or the allied disorder of 
postencephalitic Parkinsonism, Therefore it is opportune that an account 
should be given of what can and what cannot be accomplished by surgery 
in the treatment of Parkinsonism. Let it be stated at once that there is no 
absolute cure for the disease. However, in carefully selected cases, operative 
treatment offers a reasonable prospect of worth-while relief from tremor. 

CASES SUITABLE FOR SURGERY 
The fully developed picture of Parkinsonism is well known. The face is 
e.\pressionless, the limbs are in a constant state of tremor, the patient shuffles 
along in a flexed attitude with a tendency to break into a run forward 
(propulsion) or sometimes backward (retropulsion). Above all, there is a 
gross degree of helplessness out of all proportion to any loss of muscular 
power that may be observed. 

The fully developed classical case of Parkinsonism has nothing to gain 
from surgeryi, with the e.xception that excessive salivation can be sub- 
stantially reduced by means of avulsion of the auriculo-temporal nerves 
which supply the secreto-motor fibres to the parotid glands. 

There are, however, many patients in whom tremor is practically the 
only manifestation, and in the more fortunate ones it is unilateral. It is 
these cases that it is possible to help by surgical means. The operations to 
be described give the best results in patients %vith one-sided tremor. It 
must be clearly understood that the operations are designed for the relief 
of tremor when this symptom is of gross degree and other effects of the 
disease are negligible. If there is tangible muscular weakness, marked 
slowing and awkwardness of movement of all the limbs and emotional 
changes, operative treatment will only make matters worse. 

SURGICAL PROCEDURES 

In 1903, Rothmann showed that division of the lateral pyramidal tracts in 
monkeys gave rise to little or no apparent disability. Combining this 
evidence with the fact that a patient suffering from Parkinson’s disease is 
December 1949. Vol. 163 (541) 



540 


THE PRACTITIONER 


subjects as well as a reading and other rooms attached which are also used 
by the Social Club at night. One of these is reserved during the day for 
educational classes. Also attached to the Library premises are offices for the 
Chaplain and Librarian, for the Education Officers and for the Psychiatric 
Social Worker. 

The hairdressing room for ladies is not on an elaborate scale but a good 
full-time hairdresser with the help of a patient easily deals in the course of 
a month with at least 25 to 30 “perms”, over 100 resets and shampoos, and 
some 300 to 350 cuts and trims. 

The very necessary education of relatives and of the public generally in 
matters psychiatric is attempted in two ways. The relatives of every newly 
admitted patient receive a long printed letter explaining the light in which 
a mental illness should be regarded, the necessity for early and adequate 
treatment, the amenities available to patients, the attitude the relatives 
should adopt when visiting, the need for' their help and cooperation, the 
prospects of recovery and the fact that some 80 per cent, of patients go 
home again, the risks of too early a discharge, and so on. For other laymen, 
especially those for whom their official or public work make some under- 
standing of psychiatry if not essential at least desirable, a booklet is pub- 
lished by the hospital giving in simple language the main facts about the 
nature of mental illness, its principal forms, its many causes, the multiple 
approaches to treatment, together with procedures for hospitalization and 
discharge. All this leads to a good understanding with relatives and others, 
and may indeed have contributed to the fact that the proportion of voluntary 
patients in direct admissions has been found to rise from about 25 per cent, 
to 70 per cent, in five years. 


CONCLUSION 

It should be emphasized that the general scheme of rehabilitation must be 
under the control of one psychiatrist — in consultation with his colleagues, 
of course — whilst the question of resettlement and after-care on discharge 
should also be one person’s concern. 

Although nothing in the foregoing can be looked upon as new or original, 
it may be that the bringing together in a few remarks of all that can be 
termed “rehabilitation” may assist in surveying the whole field more com- 
pletely and from a more unified point of view than is sometimes done. 
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The results of the above operation throw doubt on the previously accepted 
views regarding the importance of the crossed pyramidal (cerebrospinal) 
tracts. These tracts were thought to convey practically all the nen'ous im- 
pulses concerned with power and movement. Interruption of these fibres 
was assumed to give rise to complete paralysis below the level of the lesion. 
It is now evident, how'ever, that the pyramidal fibres in the anterior columns 
(anterior cerebrospinal tracts) are of great functional significance. In two 
instances only was there a Horner’s syndrome on the side of the cordotomy, 
lasting for a few days only. The division of the posterior spino-cerebellar 
tract seemed to be w'ithout effect. Even after bilateral cordotomy there was 
no interference tvith the function of the diaphragm, and except in one case, 
in which there was some enlargement of the prostate, retention of urine 
occurred for a few days only. 


CEREBRAL AND SPINAL 

OPERATIONS COMPARED 

Cerebral Operation 

Spinal Operation 

Complete relief from tremor in affected 
arm. Any tremor in leg unaffected. 
Peimanent paralysis of arm after opera- 
tion. 

Suitable for unilateral cases only. 

1 

Risk to speech 2one on left side. i 

Risk of epilepsy following operation. 

Some tremor remains in arm. Tremor 
completely relieved in leg. 

Slight or no permanent paralysis. 

Mostly suitable for unilateral cases and a 
few bilateral ones. 

No risk to speech. 

No risk of epilepsy. 


CONCLUSION 

Let it be stressed again that in most patients suffering from Parkinsonism, 
gross disability is the outstanding feature and the tremor is a secondary 
consideration. If operation is performed for this, the classical syndrome, the 
patients will be made worse and surgery’s modest contribution towards the 
treatment of the disease will be discredited. 
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relieved from tremor on the contralateral side following a cerebral apoplexy, 
Putnam (1940) tried the effect of division of the lateral pyramidal tract in 
cases of unilateral Parkinsonian tremor. He was able to report encouraging 
results in seven cases. Again in unilateral cases, Bucy and Case {1939) 
succeeded in abolishing tremor by excising cerebral cortex immediately in 
front of the fissure of Rolando, but at the expense of complete paralysis of the 
affected limb. During the past two years I have been performing a modified 
Putnam cordotomy and have extended its application to bilateral cases. 
This operation offers substantial, but not complete, relief from tremor 
without permanent paralysis. 

Regional excision of cerebral cortex . — Bucy (1949) continues to perform 
cerebral operations for unilateral cases in which violent tremor affects one 
arm. Pie maintains that the operation is indicated if both the patient and 
the surgeon have no doubt that a paralysed arm is better than a disabled 
and tremulous one. 

The pre-motor area representing the upper extremity is located by electrical 
stimulation, and it is then excised to the full depth of the grey matter. The surgeon 
taltes great care not to injure the main cortical vessels in the vicinity by using the 
Horsley technique of sub-pial dissection. 

Cordotomy . — Radical division of the lateral pyramidal tract (Oliver, 
1949) is also indicated when tremor is without doubt the outstanding 
feature and other effects of the disease are minimal. Tremor must be the 
symptom for which the patient seeks relief. 

The spinal cord is exposed by the removal of the lamina of the second and third 
cervical vertebree, followed by a longitudinal incision in the dural and arachnoid 
membranes. A No. 15 blade is held in a Spencer-Wells forceps so that s nun. of 
the blade project beyond the beak. With the cutting edge directed anteriorly, the 
surgeon thrusts the point of the knife into the cord at the site of entry of a convenient 
posterior nerve rootlet. This transverse cut is made at the level of the second cewical 
spinal segment. The blade enters the cord to a depth of 5 mm. and is then made to 
sweep laterally to complete the cordotomy. After operation there is a complete 
hemiplegia from which, in the majority of cases, it does not take more than a few 
weeks to recover. 


R-ESULTS 

An analysis of the first series, comprising forty-eight operations, showed 
that tremor had been reduced to a negligible degree in 24 cases (50 per cent.) 
and the usefulness of the arm was substantially improved in 21 instances 
(44 per cent.). The second series will be reported later, but it is already 
evident that results are greatly improving as more experience is gained in 
the selection of cases. The operation is indicated in only a small proportion 
of patients affected with bilateral tremor. Again, the other symptoms of 
the disease must be of slight degree, and the tremor should be so violent 
that life is intolerable. Two operations will be necessary, separated by an 
interval of several months. A period of rehabilitation is essential after 
operation, especially in bilateral cases. 
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although English equivalents are also given. It is difficult to understand 
why part V (surgical dressings) was not included among the exceptions. 
Whilst there may be much to be said from the international point of view 
for the retention of official Latin names, the results of their retention for 
surgical dressings are scarcely impressive. How many practitioners to-day 
will be able to recognize “carbasus absorbens taenia”, “curatio normalis”, 
“emplastrum elasticum pro curationibus”, “gossypium absorbens”, 
“ligamentum crispi”, “sindon oleata”, “stupa”, and “tela barbasi et 
gossypii”? It would require the combined skill of the editorial board of 
Punch to do justice to such a selection, and even they would find it difficult 
to give the English equivalents, which are: absorbent ribbon gauze, stand- 
dard dressing, elastic plaster for dressings, absorbent cotton-wool, crepe 
bandage, oiled cambric, tow, and gauze and cotton tissue. Surely, it would 
have been more in accordance with modern thought, and not in the least 
derogatory to the traditions of the past, to have included surgical dressings 
in the same category as surgical ligatures and sutures. 

A wholly commendable feature is the giving of doses in both the metric and 
the imperial systems, but in the section of the formulary devoted to mixtures 
it is difficult to understand why the metric formula gives the total amount 
to be prescribed, whereas the imperial formula merely gives the constituents 
of one dose. This would appear to be making things unnecessarily difficult, 
a particularly unfortunate step at the present moment when such active 
steps are being taken (and rightly so) to persuade practitioners to use the 
metric rather than the imperial system. 

NEW FEATURES 

In view of the care which is essential in the “censoring” of new drugs before 
allowing them to be included in a publication of this importance, the 
Codex is amazingly up to date. For instance, there are monographs on folic 
acid, dimethyl phthalate, dimercaprol (B.A.L.), proguanil hydrochloride 
(paludrine), cyclobarbitone, methyl thiouracil, sodium alginate, lachesine, 
and tubocurarine. Other new monographs include those on penicillin, the 
synthetic cestrogens, proteolysed liver, oxophenarsine, sulphamerazine, and 
rauwolfia. An important feature of all the monographs, from the prac- 
titioner’s point of view, is that they include short notes on action and uses. 
On the whole these are of a high standard of accuracy and discrimination, 
and particularly outstanding in this connexion is that on penicillin. The 
paragraph on the oral use of penicillin, for example, is an admirably sound 
summary of the present status of this mode of administration of the anti- 
biotic. That the old is not being given up simply because of new arrivals is 
} well exemplified in the monograph on strophanthin-K, which will help to 
rectify the modem tendency to give up the use of this excellent preparation 
in favour of one of the newer preparations of digitalis. To criticize simply 
because monographs are not completely up to date is scarcely justified, but 
It IS a pity that the relative value of the three synthetic cestrogens, stil- 
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It is difficult for the modern generation of practitioners and pharmacists 
to realize that it is just over forty years since the British Pharmaceutical 
Codex was first published (1907). In fact, if not in law, it is now looked upon 
as being in the same category as the British Pharmacopceia, and British 
medicine and pharmacy without its “B.P.C.” is like “Hamlet” without 
the Prince of Denmark. Subsequent codices were published in 1911, rpaj 
and 1934, and a study of these provides an interesting commentary on the 
progress of therapeutics during the first three decades of the century. One 
of the major changes was that the Codex tended to become more of a com- 
plement to the British Pharmacopceia, providing the practitioner and the 
pharmacist with a guide to the composition of preparations widely used in 
medicine but not included in the British Pharmacopceia. 

The intervention of the 1939-45 war postponed publication of a new 
Codex long beyond the usual interval, but this interregnum was covered 
by a series of seven Supplements. The combination of this delay and the 
concomitant phenomenal advances in the field of therapeutics has not only 
meant that the work of revision has taken four years but that the changes 
between the new Codex and its 1934 predecessor are greater than those 
between any two preceding issues. That the task has been ably accomplished 
goes without saying, and too much praise cannot be given to the Revision 
Committee for the skill and care with which they have prepared the 1949 
Codex which is now available.* 


CONTENTS 

The general arrangement of the Codex is too well known to require elabora- 
tion here. As usual, the greater part of the book is devoted to general mono- 
graphs. For the purpose of the new Codex the monographs on antisera, 
vaccines and related substances have been separated from the general 
monographs, and constitute part II. Part III is an entirely new feature and 
is devoted to preparations of human blood. Parts IV and V deal with 
surgical ligatures and sutures, and surgical dressings, respectively, whilst 
part VI consists of an admirable series of formulae. The volume concludes 
with a valuable series of appendices covering such important features as 
determination of vitamins, examination of surgical dressings, sterilization, 
and so forth. 

In all sections, except parts III and IV, latinized names are given priority, t 

* The British Pharmaceutical Codex, 1949. Published by Direcrion of the Council 
of the Pharmaceutical Society of Great Britain. London: The Pharmaceutical 
Press. Pp. XXV and 1562. Price 631. 
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reasons why a Codex published in 1949 should contain a detailed formula of 
compound svrup of glycerophosphates and pepsin with its eighteen con- 
stituents, Incidentally, a lo-ounce bottle contains 25 grains of caffeine 
and 7/8 of a grain of strychnine, and the recommended dose is 60 to 120 
minims. Even compound syrup of cocillana is somewhat complicated for 
these days, with its eleven constituents, but it is a pleasing concoction: — 



Metric 

Imperial 

Liquid extract of cocillana 

.... 16.7 ml. 

80 minims 

Liquid extract of euphorbia 

.... 41.7 ml. 

200 minims 

Liquid extract of senega 

.... 4.2 ml. 

20 minims 

Liquid extract of squill 

.... 4.2 ml. 

20 minims 

Potassium antimonvltartrate 

0.14 g. 

5/8 gram 

Codeine phosphate 

2.29 g. 

10 grains 

Menthol 

0.18 g. 

s/6 grain 

Spirit of chloroform 

41.7 ml. 

200 minims 

Water 

62.5 ml. 

300 minims 

Glycerin 

166.7 ml. 

320’ minims 

Syrup 

to 1000.0 ml. 

to 10 fl. oz. 


Dose: 2 to 4 ml. (30 to 60 minims). 

Space does not permit of amthing like a full review of the contents of 
this section, and it need only be added that it is as reliable as it is com- 
prehensive. 

THE CODEX AND THE NATIONAL HEALTH SERVICE 

Of the value of the Codex there is no question. What is of importance, 
however, at the present moment, is to ensure that all the careful e.xpert 
work which is put into its compilation should be put to the greatest possible 
use by the medical profession. In its present familiar guise it would be of 
the greatest value to practitioners, but there are few to-day who can afford 
three guineas, and there is some information in it which is not of out- 
standing use to medical practitioners. Neither is it likely that the Ministry 
of Health would be prepared to issue it free, or even at a reduced price, to 
all practitioners. In view of the probable developments imder the National 
Health Sen ice, and of the need for some guide on the increasingly difficult 
problem of prescribing, the time would appear to have come to give serious 
consideration to the possibility of bringing out a modified Codex which 
would be issued free, or at cost price, to every medical practitioner in the 
country. It is generally agreed that the National Formulary 1949 is too small 
to be of much value. The Codex is too large. Would it not be possible to 
bring out a book intermediate in size, which would provide the practitioner 
with a comprehensive and reliable guide to practical prescribing? Obviously, 
if such a project were undertaken the present Codex Revision Committee of 
the Pharmaceutical Society would need to include medical representatives, 
but the Joint Formulary Com-nittee, which was responsible for the iVaftb/za/ 
Formulary 1949, provides an admirable precedent for the authoritative 
guidance which is clearly required if prescribing under the National Health 
Service is to remain reasonably free from central control and yet be immune 
from over-prescribing or too expensive prescribing. 
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boestrol, dienoestrol, and hexoestrol, are not more accurately assessed. An 
anomaly, which is also probably unavoidable, is that an injection of a 
water-soluble vitamin K analogue is, correctly, given as the antidote to 
overdosage with dicoumarol, but no such analogue is included in the 
Codex. Incidentally, it is somewhat unfortunate that the only antidote to 
overdosage with heparin that is mentioned is a transfusion of human whole 
blood. No reference is made to protamine sulphate in this conne.vion. 

The new section on preparations of human -blood is a notable addition 
to the Codex. The preparations dealt with are: whole human blood, con- 
centrated human red blood corpuscles, liquid human plasma, dried human 
plasma, liquid human serum, dried human serum, human fibrinogen, 
human fibrin foam, and human thrombin. The mere fact that such a section 
should be included in this edition of the Codex, and that it is so thorough and 
up to date, is a striking commentary on the rapid and sustained advances 
that have been made in our knowledge of blood transfusion since the out- 
break of war in 1939. The section on surgical ligatures and sutures is dis- 
appointingly brief, dealing only with surgical catgut, sterile and non-sterile. 
Surely an unnecessarily small offspring for a special subcommittee of fifteen 
members, three of whom are among the leading surgeons in this countrj'. 

SOME FORMULAE 

The Formulary has undergone thorough revision, and is now a most useful 
aid to the busy practitioner. Throughout this section standards with 
tolerances and assay processes have been included, wherever practicable. 
In spite of revision, much of the old has been retained, and well-proved 
friends such as Chelsea Pensioner, Andrew Clark’s liver pills, Guy s pills, 
and Whitfield’s ointment are still retained. The list of mi.xtures is particularly 
interesting; it contains 78 formulae, tw'enty-five of which are for children. 
Of those which are not included in the National Formulary i 949 > follow- 
ing may be quoted as useful examples: — 


Mixture oj Bismuth : — 

Bismuth carbonate 45-7 8 - 

Sodium bicarbonate 45-7 8 - 

Light magnesium carbonate 45-7 8 - 

Peppermint water to 1000.0 ml. 

Dose: 15 to 30 ml. 

Acid mixture' of gentian and nux vomica : — 

Dilute hydrochloric acid 41.7 ml. 

Concentrated compound infusion of gentian 125.0 ml. 

Tincture of nux vomica 41.7 ml. 

Chloroform water to 1000.0 ml. 

Dose: 15 to 30 ml. 


Syrups, one of the few surviving reminders of the days of elegant pre- 
scribing, and noticeable by their absence from the National Formulary 1949, 
are well represented. The thirty-two contained in the Codex include such 
nostalgic names as syrup of orange-flower, syrup of poppy, and syrup of 
black currant. Much as one may reverence the past, it is difficult to find 
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the addition of suitable coagulant tissue extracts, or of protein substances 
such as trypsin or snake venoms. 

Whilst many of the details of blood coagulation are not clear, the process 
depends essentially upon at least two main reactions involving prothrombin 
— calcium and fibrinogen in the plasma and thromboplastin from the plate- 
lets and damaged tissues. It is not now believed that heparin plays any 
significant part. Now this scheme postulates that thromboplastin, liberated 
from disintegrating platelets or tissue cells when the vessel walls are 
damaged, initiates the reaction whereby prothrombin is converted to 
thrombin in the presence of calcium. This latter is present in the plasma, 
but some believe that prothrombin itself is combined with calcium. 
Thromboplastin is thought by many to act as a catalyst, but there is some 
evidence that it acts stoichiometrically; — 

(i) Prothrombin + Calcium +Thromboplastin -^-Thrombin 

or 

(Prothrombin Ca) 


When sufficient thrombin has been formed the next main reaction is a 
catalytic one, in which fibrinogen already present in plasma is converted 
probably through a loose fibrinogen-thrombin complex to insoluble fibrin, 
which can be seen under the microscope to be precipitated as long needles 
in the gel, which contracts gradually to a firm clot : — 

. X . Thrombin . 

(2) Fibrinogen >■ Fibrm 

The thrombin being an enzyme remains unchanged after this reaction, 
and so a very small amount is capable of converting a very large amount of 
fibrinogen, although much of it is absorbed or enclosed within the clot. 
There are other side-reactions occurring simultaneously but they do not 
concern us here, e.g. inactivation of prothrombin by the excess thrombin, 
effects of antithrombin, removal of thrombin by combination with possibly 
serum albumin. It is obvious that failure of this mechanism at any point, 
either from lack of, or inadequate supplies of, the factors involved in these 
reactions, will lead to a non- or slowly coaguable blood; hiemostasis can 
thus only be brought about or accelerated by supplying the deficient factor. 


NATURAL HAEMOSTATIC SUBSTANCES 
Prothrombin is formed in the liver from the K-vitamins which are substituted 
I rq-naphthoquinones; there is evidence for the existence of more than one 
prothrombin. It is a white, water-soluble, amorphous protein containing 
some carbohydrate in its molecule, and whilst it is easily inactivated in 
aqueous solution it remains stable as a dry powder. Prothrombin is a potent 
reagent, and after activation with thromboplastin (and probably certain 
snake venoms) will clot fibrinogen or blood rapidly. Clinically, deficiency of 
prothrombin leads to htemorrhagic disease of the newborn (hypopro- 
thrombintemia), and may be found in obstructive jaundice, cirrhosis of the 
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By JOHN F. WILKINSON, M.D., M.Sc., Ph.D., F.R.C.P., F.R.I.C., 
Physician and Director, Department of Hceniatology, Manchester Royal Infirmary. 

I 

Coagulation of the blood is normally an emergency function to prevent 
loss of blood from the body. Excessive haemorrhage, however, may arise 
from both intrinsic and extrinsic causes, and failure to control bleeding 
usually leads to severe secondary anaemia, anoxaemia, shock, and ultimately, 
death. 

Apart from haemorrhage due to trauma, I have discussed previously 
{The Practitioner 1940, 145, 382) the haemorrhagic diseases due to important 
abnormalities of the blood that give rise to defects in the clotting mechanism. 
In these latter patients correction of the clotting defect by the addition of the 
deficient factor should produce satisfactory haemostasis, but obviously may 
not necessarily play an adequate part in controlling traumatic haemorrhages. 
Whilst it is convenient to consider the clotting mechanism of the blood as a 
haemostatic process it should, nevertheless, be appreciated that in the body 
this phenomenon has other functions that do not call for discussion here. 

THE MECHANISM OF BLOOD COAGULATION 
The circulating blood contains about 55 per cent, of plasma, in which the 
cellular constituents are suspended. When normal blood is shed or a blood 
vessel wall is damaged, the blood soon gels because of the precipitation of 
the insoluble protein, fibrin, which enmeshes the cellular constituents of the 
blood, and especially the increased numbers of sticky agglutinating platelets; 
ultimately becoming firmer, this gel contracts to a firm strong clot, squeezing 
out pale yellowish, unclottable serum, and sealing the bleeding point. If 
there is only slight injury to smaller capillary walls the adhesive platelets 
agglutinate at that site and seal off the leak before much or any bleeding can 
occur. 

The mechanism of this fibrin formation is important and depends upon 
a sequence of chemical reactions that may be slowed down, at least in vitro, 
by lowering the temperature, by collecting the blood in vessels with inert 
surfaces, such as paraffin, wax, collodion, silicose, plastics, or by the 
addition of substances such as salt and magnesium sulphate, whilst complete 
inhibition is produced by the addition of citrates, oxalates or tissue extracts 
containing heparin. On the other hand, clotting can be accelerated by 
raising the temperature, by the passage of the blood through a rough or 
damaged vessel wall or tissues, or over foreign surfaces (e.g. glass), or by 
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the addition of suitable coagulant tissue extracts, or of protein substances 
such as trypsin or snake venoms. 

Whilst many of the details of blood coagulation are not clear, the process 
depends essentially upon at least two main reactions inv'olving prothrombin 
— calcium and fibrinogen in the plasma and thromboplastin from the plate- 
lets and damaged tissues. It is not now believed that heparin plays any 
significant part. Now this scheme postulates that thromboplastin, liberated 
from disintegrating platelets or tissue cells when the vessel walls are 
damaged, initiates the reaction whereby prothrombin is converted to 
thrombin in the presence of calcium. This latter is present in the plasma, 
but some believe that prothrombin itself is combined with calcium. 
Thromboplastin is thought by many to act as a catalyst, but there is some 
evidence that it acts stoichiometrically: — 

(i) Prothrombin -f Calcium -rThromboplastin->Thrombin 
or 

(Prothrombin Ca) 

When sufiicient thrombin has been formed the next main reaction is a 
catalytic one, in which fibrinogen already present in plasma is converted 
probably through a loose fibrinogen-thrombin complex to insoluble fibrin, 
which can be seen under the microscope to be precipitated as long needles 
in the gel, which contracts gradually to a firm clot : — 

, , . Thrombin . 

(2) Fibnnogen ■> hmnn 

The thrombin being an enzyme remains unchanged after this reaction, 
and so a very small amount is capable of converting a very large amount of 
fibrinogen, although much of it is absorbed or enclosed within the clot. 
There are other side-reactions occurring simultaneously but they do not 
concern us here, e.g. inactivation of prothrombin by the excess thrombin, 
effects of antithrombin, removal of thrombin by combination with possibly 
serum albumin. It is obvious that failure of this mechanism at any point, 
either from lack of, or inadequate supplies of, the factors involved in theSe 
reactions, will lead to a non- or slowly coaguable blood; hsmostasis can 
thus only be brought about or accelerated by supplying the deficient factor. 

natural haemostatic substances 
Prothrombm is formed in the liver from the K-vitamins which are substituted 
I. •4-naphthoquinones; there is evidence for the e.xistence of more than one 
prothrombin. It is a white, water-soluble, amorphous protein containing 
some carbohydrate in its molecule, and whilst it is easily inactivated in 
aqueous solution it remains stable as a dry powder. Prothrombin is a potent 
reagent, and after activation with thromboplastin (and probably certain 
snake venoms) will clot fibrinogen or blood rapidly. Clinically, deficiency of 
prothrombin leads to hemorrhagic disease of the newborn (hypopro- 
thrombinemia), and may be found in obstructive jaundice, cirrhosis of the 
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liver, toxic hepatitis, and after excessive dicoumarol therapy. Normal blood 
coagulation in these cases is therefore secured by administration of vitamin 
K orally or parenterally, but this takes several days for effective action. 

Thromboplastin (or thrombokinase) is present in large quantities in tissues 
such as lung, as well as in platelets. It is deficient in thrombocytopenic 
purpura, in which condition there is gross reduction in the number of 
platelets, and in hiemophilia, in which the platelets are much less fragile, so 
that insufficient thromboplastin is liberated and consequently blood 
clotting is delayed, with great prolongation of bleeding. Because of the 
greater availability of potent thrombin preparations, thromboplastin is 
rarely used clinically. 

Thrombin is also a water-soluble protein containing carbohydrate and is 
easily inactivated by heat, acids, alkalis, and heavy metal salts. It is prepared 
commercially from bovine or human plasma. It is such a powerful haemo- 
static — accelerating extremely rapidly the conversion of fibrinogen to fibrin 
— that it must never be given to patients intravenously or intramuscularly, 
owing to the grave risk of immediate intravascular clotting. It is intended 
for topical application only. 

Thrombin is prescribed as a dry' powder which is dissolved in sterile 
isotonic saline solution just before use, but should not be stored in solution 
for more than a few hours. The strength of solution used varies between 
25 to 1000 units per ml,: the stronger for immediate hremostasis; weaker 
solutions according to its use in different types of surgical procedures. It 
has numerous uses owing to the speed with which it will initiate clotting of 
blood. Thus, after transurethral prostactecomy, gauze soaked in thrombin 
solution has been used for packing the prostatic cavity for twenty-four 
hours, whilst other users irrigate the bladder with a 10 ml. solution contain- 
ing rooo units per ml,, which is left in situ for thirty to sixty minutes. For 
gastro-duodenal hreraorrhages, oral administration of a thrombin solution, 
containing 10,000 units in 33 ml. of phosphate buffer solution, has been 
efficacious after a preliminary washout of the stomach with 1/7 molar 
phosphate solution at pH 7.6 to reduce any acidity that would inactivate 
the thrombin. Thrombin has been most valuable in the treatment of surface 
bleedings, such as in superficial wounds, bleeding from the gums in hremo- 
philia, after tonsillectomy, and particularly in skin grafting on both the 
donor and the recipient areas. The surface is swabbed free from blood and 
the thrombin solution may then be sprayed on to the sui’face, or the area 
may be flooded with the solution through a fine needle. Powdered thrombin 
may be dusted on these surfaces or used in bone operations, besides being 
packed into cavities such as tooth sockets. The treated surfaces should not 
be swabbed afterwards, in order to avoid dislodging the clot. There is 
apparently no risk of sensitization following the use of bovine thrombin. 

When using thrombin as a hremostatic it is essential to emphasize certain 
points: it is a very powerful blood-clotting agent, for a solution of rooo 



CURRENT THERAPEUTICS 551 

units per ml. will clot fresh blood instantaneously and, as already mentioned, 
it must neoer be injected either intravenously or intramuscularly. For efficient 
results the solution must come into immediate direct contact with the 
bleeding points, and so all old clot must be removed from the bleeding 
surface; this applies especially to tooth cavities. Although thrombin is 
usually applied as a solution (25 to 1000 units per ml.) or as a dry powder, 
it is often more effective, and indeed it may be advisable, to apply the 
thrombin solution with some mechanical support. For this purpose, gauze 
may be used or, better, an absorbable haemostatic agent, such as gelatin 
sponge, oxidized cellulose, or fibrin foam, which after being soaked in the 
fresh thrombin solution can be applied directly to the bleeding areas after 
quick removal of old clot and blood. 

Fibrinogen deficiency occurs only rarely in certain liver diseases and in 
constitutional fibrinogenopenia. It is formed in the liver, is soluble in water, 
but its use as a hmmostatic is not of great practical clinical importance per se 
for ordinary purposes. It has been used for ner\’e and skin suture by fibrin 
fixation, and in skin grafting to fix the graft, for example, the areas being 
flooded with plasma or fibrinogen solution and then clotted by the addition 
of thrombin solution. 

ABSORBABLE HEMOSTATIC AGENTS 
So far, I have considered only those normal constituents of plasma, de- 
ficiences of which lead to haemorrhagic states which can usually be re- 
lieved by the appropriate replacements. But many situations arise, such as 
in traumatic haemorrhages, when haemostatics are urgently needed in greater 
amount and \vith quicker effect than can be obtained even with normal 
blood. In these cases even a powerful thrombin solution may be inadequate 
without additional mechanical help. (Of course it is assumed that the usual 
methods of pressure, ligature of obvious bleeding points and other surgical 
procedures have been employed.) Innumerable substances have been 
recommended and tried in the past but without any permanent success; 
in recent years new haemostatic agents have been produced, and among these 
are the so-called absorbable haemostatic agents, the use of which will now 
be considered. These agents are prepared in the form of gauze, foam, or 
sponge, which can be applied to the bleeding surfaces with or without 
preliminary soaking in thrombin solution. They are absorbed from the 
tissues and can therefore be left in situ without disturbing formed clots. 

Oxidized celltdose. — Controlled chemical oxidation of cellulose gauze, 
“wool”, and other forms, leads to its conversion into a polyanhydroglu- 
curonic acid (“oxidized cellulose”) which, whilst apparently having the 
same appearance as the original material, is both haemostatic and completely 
absorbable in the tissues. The texture ot this oxidized cellulose may be 
slightly coarser but is more compact and pliable than the original cellulose; 
it is much more soluble in dilute alkali and whole blood but, being unstable 
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to heat, it cannot be sterilized by autoclaving and should not be kept in a 
heated store. The gauze, soaked in thrombin solution, is applied directly to 
the bleeding surface or into the cavity, after removal of old clot and blood, 
and is pressed into close apposition with the bleeding point. It can apparently 
be used in incised organs and visceral beds and in non-infected wounds, 
which may be closed without drainage. When saturated with blood, oxidized 
cellulose becomes sticky, swells into a dark brown gelatinous mass, and fills 
the irregular contours of the wound and cavities, so exerting further pressure 
on the bleeding points. The cellulose gauze disintegrates rapidly in the 
course of twenty-four to forty-eight hours and is easily absorbed, or it may 
be removed by gentle scraping or simple irrigation; it does not become in- 
corporated in scar tissue. The haemostatic effect of oxidized cellulose is said 
to be due to its stickiness and property of swelling, with the ultimate forma- 
tion of a coagulum consisting of haemoglobin, salts of polyanhydroglucuronic 
acid, and fibrin. Its use is as a haemostatic and it is not suitable for ordinary 
surface wound dressing. Oxidized cellulose is said to be less valuable as a 
haemostatic and less absorbable in clean bone surger)', as it delays callus 
formation. Infection, of course, impairs its haemostatic action. A practical 
point to remember is that oxidized cellulose, being an acid, should first be 
neutralized by soaking in sodium bicarbonate before saturating it with the 
solution of thrombin, which is inactivated by acids. This absorbable cellulose 
gauze used in conjunction with thrombin solution is a strong haemostatic 
combination, and it has had extensive trials in general and neurological 
surgery of all types, in addition to a number of haemorrhagic conditions. 
It cannot be used in association with penicillin, w’hich it inactivates. 

Fibrin foam . — Fibrin foam is a creamy-white to slightly brown preparation 
made from human or bovine thrombin and fibrinogen and resembles sheet 
sponge, which can be cut to size and shaped w'ithout difficulty. It is very 
light in weight, porous and easily crumbled between the fingers. As a rule 
it is used most effectively in conjunction w’ith thrombin solution, of which it 
absorbs about 30 times its own weight, forming a most powerful haemostatic 
agent ; this can then be flattened out by gentle pressure for firm application 
to the bleeding surfaces. The thrombin solution is prepared (usually 25 to 
50 units per ml.) with the usual sterile precautions, and the fibrin foam, cut 
to the requisite size, is immersed in it for a few minutes until thoroughly 
wet. It is then applied to the freshly swabbed bleeding surface or wound and 
held in place by gentle pressure, applied preferably through a superimposed 
cotton or gauze swab. Any excess moisture is removed, and after about one 
minute, clotting will have taken place and the foam w'ill be adherent to the 
site. If this should accidentally be dislodged a fresh piece of prepared foam 
must be used. It has been employed \videly in neurosurgical and ortho- 
pedic operations, general abdcminal and chest surgery, especially when 
organs like the liver, kidney and lungs are involved, and it has been of great 
value in the treatment of hemophilic hemorrhages. Fibrin foam is gradually 



absorbed from the tissues in the course of several weeks. It does not 
apparently interfere with bone healing or inactivate penicillin, and thus 
presents advantages over oxidized cellulose. 

Gelatin sponge consists of a sterile, white non-elastic sponge obtained by 
drying a whipped-up foamy gelatin solution, with subsequent sterilization. 
It can be cut readily into the required shape and size and, unlike fibrin 
foam, will withstand relatively rough handling. It is used with or without 
saturation with thrombin solution. The sponge is applied to bleeding sur- 
faces or cavities and can be packed into brain tumour cavities or used in 
other neurosurgical, orthopedic or general surgical procedures. It also has 
been employed extensively, with much success. For use, the gelatin sponge 
is cut to the requisite size and placed in sterile normal saline or thrombin 
solution. The air is e.xpelled by gentle pressure with a spatula, and then the 
sponge is applied to the bleed'mg point firmly for a minute or so until it 
becomes adherent. It is absorbed naturally by phagocytosis. Gelatin sponge 
does not inactivate penicillin; it is stable to, and can be sterilized by, heat, 
and it does not possess antigenic properties. It is apparently much easier to 
prepare and apply than fibrin foam and seems to be equally efficient. It 
offers great scope in the future when supplies become more readily available. 

Calcium alginate . — Calcium alginate is precipitated by adding calcium 
chloride to a solution of sodium alginate (prepared from seaweed). It has 
been used for the preparation of alginate gauze, “wool”, film, and powder, 
which have hsmostatic properties resembling the previously mentioned 
absorbable hremostatics. Since it is stable to heat, it can be autoclaved, and 
it does not inactivate penicillin. For use, the wound or burn is cleaned and 
then covered or packed with alginate gauze, preferably wetted with a 
solution of sodium alginate, which is then sprayed in situ with calcium 
chloride solution. An immediate transparent film of calcium alginate is 
produced and dries in five to ten minutes, forming a firm, tough, plastic 
dressing. For small wounds this may be adequate to close them without the 
use of sutures. The various forms of calcium alginate can be used as already 
described, but I have also found it of value in the treatment of bleeding 
tooth sockets in hasmophilics. The old blood clot is cleaned out, and pow- 
dered calcium alginate added directly to the bleeding point, or alternatively, 
the sodium alginate solution is put in and then a few drops of calcium 
chloride solution added to produce in the socket an immediate gel, which is 
intermingled with the oozing blood and leads to satisfactory clotting. Gentle 
but firm pressure is applied to the socket contents by means of a pad 
and suitable splint. 


SNAKE VENOMS 

It has been known for a long time that trypsin and certain proteolytic snake 
venoms have profound effects in accelerating blood clotting. The venoms can 
apparently be divided into two groups:— (i) those, like the tiger snake venom 
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{Notechis scuiaius), which resemble thrombin and are able to convert 
fibrinogen to fibrin; and (2) those capable of activating prothrombin, in the 
manner of thromboplastin, to produce thrombin; such is the Russell’s viper 
^■enom. The latter has been used extensively in place of thromboplastin in 
Quick’s method for the determination of prothrombin. This coagulant 
property of Russell’s viper venom led to its use clinically, since it is active in 
very dilute aqueous solutions (i in 10, poo). It was found to be particularly 
valuable in the treatment of surface haemorrhages (wounds, after tonsillec- 
tomy, and the like) or after tooth extraction in haemophilics. The venom is 
supplied as a light powder which is dissolved immediately before it is re- 
quired in sterile saline solution to a i in 10,000 dilution. This is only used 
externally and must not be given intravenously. Wool or gau2e soaked in 
this solution, which can be warmed to 40° C., is then applied directly to the 
bleeding points, after old clots and blood have been rapidly wiped away. 
Firm pressure is applied until clotting has occurred. For tooth sockets, 
these must be cleaned quickly, the gauze plug pushed down, and a pre- 
viously prepared splint fitted to apply firm pressure. In this manner e.x- 
cessive bleeding can often be prevented after dental surgery, even in patients 
with htemophilia and other hcemorrhagic conditions. 

CONCLUSION 

Sunuuarizing the present position, it appears abundantly clear that with its 
greater activity and special advantages thrombin, with or without the 
support of fibrin foam or gelatin sponge, will replace other hffimostatic 
agents as a most effective method of controlling traumatic, operative and 
deficiency htemorrhages. 
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EARLY DIAGNOSIS OF CARCINOALA OF THE UTERUS 

The incidence of carcinoma of the uterus is considerable: 4)3/3 women in England 
and Wales died from this disease in 1945. Cancer may arise in the body of the 
uterus, in the cervical canal, or in the squamous epithelium on the vaginal surface 
of die cervix. The tj^pe of carcinoma depends upon the epithelium from which it is 
derived; adenocarcinoma in the body and cervical can;d and squamous carcinoma of 
the vaginal portion of the cervix. Cancer of the cen'ix is eight to ten times more 
common than cancer of the body of the uterus. The order of frequency is: (i) 
squamous epithelioma of the cervix; (a) adenocarcinoma of the body of the uterus; 
and (3) adenocarcinoma of the cervix. The order of malignancy is; (i) adeno- 
carcinoma of the cervix; (2) squamous epithelioma of the cervix; and {3) adeno- 
carcinoma of the body of the uterus. 

The cure rate of carcinoma of the cervix in an early stage (stage I) is 70 per cent., 
wliilst the cure rate of all operable cases of carcinoma of die body is between 65 to 
90 per cent. When first seen, only 1 1 per cent, of die cases of carcinoma of the cervix 
are in stage I, whilst nearly go per cent, of the cases of carcinoma of the body are 
operable. Early diagnosis offers the greatest hope of cure, and will continue to do so 
in spite of future improvements in therapeutic methods. The clinical history and 
findings are entirely different in carcinoma of the body and carcinoma of the cervix. 

CARCINOMA OF THE BODY OF THE UTERUS 

Age incidence . — Carcinoma of the body of the uterus is a disease of later age-groups. 
The majority of cases occur between the age of fifty and fifty-nine years. The relative 
frequency of its occurrence as compared with carcinoma of the cervi-x increases as 
age advances, and at the age of seventy to seventy-five years carcinoma of the body is 
as common as carcinoma of the cervix. 

Relation to menstrual life . — ^The disease is predominantly one of the post- 
menopausal period. In only two out of 147 cases recorded by Donald and Fletcher 
Shaw was the disease pre-menopausal. 

Relation to child-bearing . — In this same series of cases 52 per cent, were nulli- 
parous, a relatively high incidence when it is talcen into account that most post- 
menopausal ivonien are parous. The remaining 4S per cent, had had one or two 
children many years before the onset of the disease. 

Predisposing factors . — ^The woman who has irregular or profuse bleeding at the 
menopause is three-and-a-half times more likely to develop cancer of the body of 
the uterus than the woman who has neither irregular nor profuse bleeding. Accord- 
ing to some authorities the occurrence of fibroids increases the likeliliood of cancer 
of the body. 

Symptoms . — ^Vaginal bleeding is the cardinal symptom. The patient may complain 
of bleeding or of a blood-stained discharge. Rarely the patient complains of a foul- 
smelling discharge with no bleeding. The important point to note about the bleeding 
is its tendency to be, or become, persistent. The bleeding with feiv exceptions is post- 
menopausal. Statistics show that four out of ten patients who complain of vaginal 
bleeding one year or more after the menopause have a cancer of the uterus, and it 
is therefore wise to consider every case of post-menopausal bleeding as miignant 
until the possibility of its being so has been eliminated. Pain occurs in a small 
percentage of cases but it is not an outstanding feature in the early stage. 

Local physical signs.— Those may be few; the cervix is healthy; a polypus may 
protrude at the os, but this does not eliminate the possibility of cancer of the body 
of the uterus; the uterus is regular in outline and in some cases it may be sliglitly 
enlarged; it is not tender and in the majority of cases is mobile. The appendage's are 
rarely p.alpable. The final diagnosis can only be made by curettage. 
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CARCINOMA OF THE CERVIX 

Age incidence. — This is a disease of middle Jife. In a series of 1200 cases analysed by 
Maliphant, 34 per cent, were in the decade forty-five to fifty-five, 30 per cent, were 
under forty-five, whilst 36 per cent, were over fifty-five. The risk of the disease 
increased enormously in the age-group thirty to thirty-four as compared with the 
age-group twenty-five to nventy-nine, and at the ages thirty-five to thirty-nine it is 
more than twice as high as at the ages thirty' to thirty-four. 

Relation to menstrual life . — ^The disease occurs in two-thirds of cases during 
menstrual life. 

Relation to child-bearing . — In IVIaliphant’s series 5 per cent, of the patients were 
nulliparous and 95 per cent, parous. Maliphant believes “that women with many 
children suffer from cervical cancer more frequently' than do women with few 
children or only' one child and that the relative risk increases slightly with each 
confinement, so that the woman who has si.x or more children is exposed to a risk 
twice as great as the woman who has had only one child’’. 

Predisposing factors . — Married life and child-bearing are the predisposing factors, 
with the e.xccption that this disease is rare in Jewish women. 

Symptoms . — The sign which brings the patient for diagnosis is vaginal bleeding in 
one form or another; usually bleeding on coitus, douching or defiecation. Rarely 
(14 per cent.) the first symptom is pain in the back, groins or lower abdomen. 
Pain usually means either extension or secondary infection and has a bad prognostic 
significance. By the time the patient has bleeding and pain the disease is in an 
advanced stage in go per cent, of the cases. It is important to remember that there 
arc no early symptoms. 

Local physical signs . — If the patient has vaginal bleeding, a small, nodular, granular 
area may be found at the external os, but more often vaginal examination reveals 
either a friable, ulcerating, cauliflower-like growth coining from one hp of the cervi.x, 
or an ulcerating mass partially or wholly replacing the cervix. If the tumour is an 
endocervical carcinoma there may be a friable mass at the external os and enlargement 
of the cervi.x. The cen'ix will probably be immobile and there may be thickening of 
the fornices. The uterus may be normal in size or enlarged. Bleeding will occur 
follow'ing examination. 

Diagnosis . — The friability, bleeding and position of the tumour leave little doubt 
as to the diagnosis. Additional aids to diagnosis in doubtful cases are (.a) the use of 
a colposcope to view the cervix, this gives ten times the normal magnification, and (b) 
the application of LugoTs iodine to the cervi.x. Cancerous and pre-cancerous 
tissue remains relatively unstained by iodine, whilst normal ceiwical and vaginal 
epithelium, which contains glycogen, takes on a mahog.iny colour. Tliese tests are 
of slight value. The best diagnostic procedure in doubtful cases is a biopsy. 

VAGINAL SMEAR TECHNIQUE IN DIAGNOSIS 
For some years smears of vaginal secretion have been used to diagnose the' activity 
of the sex hormones. Papanicolaou in the course of his investigations discovered that 
cancer cells could be recognized, and further, that the presence of these cancer cells 
was a reliable means of diagnosis, not only in rvell-established but also in early 
stages of the disease. 

In a series of between 7000 and io,ooo vaginal smears prepared from 3014 adult 
women, most of whom were in the cancer-bearing age of life, 179 were found to have cancer 
of the uterus. There were 127 cases of carcinoma of the cervix and, what is very important, 
7 of these were early intradermal lesions of the squamous epithelium and nearly all of these 
7 were invisible on close inspection of the cervix. There were 4 negative smears in the 127 
cases of carcinoma. 

The advantage of this method is that several hundred women can be examined 
periodically with little discomfort. In America this method is employed at “cancer 
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finding” clinics. At Boston City Hospital all departments refereed women over 
thirty-five years of age for “screening”. This screening consisted of a full history, 
peivic examination, speculum examination and examination of a smear taken from 
the posterior fornix. 

In 639 cases, in which 934 smears were ex-amined, 54 cases of carcinoma of the uterus 
were found. Vagirval smears were positive in sr of the 54 cases, carcinoma was clinically 
obWous in 43 and suspected and confirmed by biopsy in 6; in the other 6 it was unsuspected 
ciinicaliy but was diagnosed primarily by examination of smears and confirmed by biopsy . 
There were 12 false positive smears in 583 patients found not to have cancer. 

The exact place of vaginal smear technique, whether that of Papanicolaou or of 
the phase-contrast microscope, in diagnosis is still indefinite. It has not yet 
replaced the biopsy, but it has in many instances pointed to the need for a 
biopsy and thus is a distinct advance in the field of diagnosis. The average woman 
Wants to know if she has cancer or if she is likely to develop it. The first question 
can be answered by taking a careful clinical historj', making a vaginal examination, a 
speculum examination of the cervix and, where facilities are ar'ailable, by examining 
a vaginal smear. These examinations should be repeated at sLx- or nvelve-monthly 
intervals during the cancer-bearing age. This procedure is advocated to ensure 
early diagnosis in view of the fact that symptoms in the early stages are absent in 
90 per cent, of the cases. The second question, “is she likely to develop cancer”, is 
not so easily answered. The predisposing factor to carcinoma of the bod3' is low 
fertility, and to carcinoma of the cervix, multiparity, factors which cannot be altered. 
There is some evidence to suggest that treatment of cervicitis and cervical lacerations 
which commonly follow child-bearing, might decrease the incidence of carcinoma of 
the cervix. Smith, Smithw'ick and Rogers state that of 530 cases of cancer of the 
cervix, none gave a history of cauterization, and that of 1,130 in whom cauterization 
had been carried out from January 19x4 to January 1927, not one was known to have 
developed cancer. Further, there is a time lag of benveen ten and thirty years be- 
ttveen the birth of the child and the appearance of carcinoma. It would appear 
desirable during this time to “screen” the patient at regular intervals. 

Gladys H. Dodds, m.d., f.r.c.s., f.r.c.o.g. 

THE TREATMENT OF THREATENED ABORTION 

About So per cent, of miscarriages occur during the first third of pregnancy, and 
the third month is the most critical time. After the twelfth week the placenta is 
fully localized, and the anchoring villi of the chorion become more securely attached 
to the maternal decidua. From this time onwards the placenta is a more important 
source of oestrogens and progesterone than the corpus luteum, and the third month 
may be a transitional period during which the placental function is still uncertain. 

SOME CAUSES AND THEIR TRE.4T.MENT 

Those cases of miscarriage due to the rejection of a maljormed embryo are usually 
inevitable. If a threat does not materialize the chance of foetal abnormality is small, 
and it is quite unjustifiable to refuse treatment for fear of the retention of an abnormal 
foetus. 

Uterine abnormaUties, such as fibroids, deep cervdeal lacerations, and minor con- 
genital defects, may cause abortion, but are obviously unbeatable during pregnancy. 
Although abortion in a first pregnancy is sometimes due to a minor degree of uterine 
hj’poplasia, oestrogenic treatment would not be recommended at the actual time of 
bleeding, as the blood level of oestrogens is usually normal in cases of abortion, 
and there is no evidence that the uterus will respond any better to additional 
CEstrogens. Such cases often succeed without treatment in a second pregnancy. In 
cases in which a retroferted uterus is discovered, correction is not advised while 
bleeding is in progress, unless there is retention of urine. It is doubtful if un- 
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coniplicutcci rctro\ crsion is n cuusc of nbortioni snd niunipuliitivc correction while 
bleeding is in progress will increase rather than diminish the risk of abortion. 

In those cases in which abortion is due to some maternal illness, fatal deatli usually 
precedes expulsion, so that treamient is impossible; the damage is already done. 

There remains the majority of cases in which the cause of the abortion is obscure 
or hypothetical, and I shall discuss these more fully. The decision whether or not to 
perform a vaginal examination is important. This should never be done without re.ason 
in cases of abortion, and always with full aseptic technique. If the patient is already- 
known to be pregnant, and has only slight bleeding without pain, vaginal examina- 
tion should be deferred until bleeding has ceased. If there is pain or severe bleeding 
the abortion is usually inevitable, so that examination will make matters no worse, 
and should be done both to assess the size of the uterus and dilatation of the cervix, 
information which will assist in the further management of the case; and also to 
exclude an ectopic gestation. In all cases in xvhich bleeding, however slight, con- 
tinues for more than two weeks, the cervix should be examined with a speculum, 
when some other cause of bleeding may be found, such as a cervical erosion or 
polyp. 

GENERAL TREATMENT 

Complete rest in bed remains the most important, if not the only, effective measure, 
and should continue for not less than five days after the loss ce-ises. The true im- 
portance of this must be impressed upon the patient, who so often imagines that 
some injection or vitamin is of greater or alternative value. Sedatives have no specific 
purpose save to allay apprehension and restlessness. Morphine is often prescribed 
to inhibit uterine contractions, and although large doses may do this temporarily, 
smaller doses increase uterine action, and it is doubtful if the ultimate outcome is 
affected by its use. 

HORMONE THERAPV 

The value (or danger) of corpus luteum hormone in cases of threatened abortion 
has been much discussed. Until recently it was thought to inhibit contractions of the 
uterus. Although this is the case in certain species it is not true for the human 
uterus, and many clinicians have remarked on the increased uterine activity and 
expulsion of the ovum that may follow its use. It might still be useful for quite 
another reason — that it is essential for the maintenance of the decidua; and it may 
reasonably be prescribed in cases that have miscarried in previous pregnancy, but 
are not now bleeding. If bleeding is actually occurring it cannot be recommended; 
for it would not alter the decidua quickly, and if it increases uterine activity the 
total effect will be more harmful than useful. Progesterone is e.xcreted in the urine 
as pregnanediol, but estimations of this substance have not assisted in either estimat- 
ing the probability of abortion or of the need for progesterone. If it is decided that 
the corpus luteum homione is to be given to maintain the decidua (-which I would 
not recommend while bleeding is actually occurring) the most convem’ent form is 
“ethisterone” (anhydro-hydroxy-progesterone), in doses of lo to 20 mg. daily by 
mouth. There seems to be no advantage in using chorionic gonadotrophin instead 
of progesterone; such effect as it would have would be by stimulation of the pro- 
duction of progesterone. It has also been suggested that oestrogens should be given 
simultaneously with progesterone, and there arc theoretical grounds for this opinion, 
but at present it can only be said that the matter is under trial and investigation. 

VITAMIN E 

The administration of vitamin E in the fomi of wheat germ oil c.ipsules, 5 minims 
(0.3 ml.) t.d.s., or in synthetic form as a-tocopherol, has also been much discussed. 
It is true that artificial vitamin E deficiency in rats will cause fatal death, due to 
changes in the yolk sac placenta, but the human placenta is of different (allantoic) 
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type, and there is no evidence that any ordinary human diet is deficient in this 
factor. Many contradictory clinical reports have been published, especially re- 
lating to cases of “habitual” abortion, and I can only state that the vitamin is harm- 
less but of doubtful value in cases of habitual abortion, and useless in the relative 
urgency of threatened abortion. 


CONCLUSION 

The reader may well conclude that there is no effective treatment for threatened 
abortion except rest, and this is not far from the truth. If partial separation of the 
ovum has already occurred, the most that we can hope to do is to prevent further 
separation, and it can hardly be claimed that any specific treatment will help. (I 
am not here discussing the wider question of “habitual” abortion.) 

Finally, if the abortion does not become inevitable, the case should be followed 
carefully, to ensure that the uterus continues to enlarge, as otherwise a cameous 
mole may be unrecognized. In every case the patient requires further advice, 
stressing the importance of avoiding any local dismrbance, such as intercourse, or 
any imdue e.xertion, and maintaining optimal nutrition. 

S. G. Clayton, m.d., m.s., f.b.c.s., m.r.c.o.g. 


NOTES AND QUERIES 


Syinpatheaomy for Cold Hands 

Queby. — I have suffered greatly all my life from 
very cold hands and feet, especially the hands, 
«hich remain cold even when 1 perspire else- 
where from walking in a temperature of 65° F. 
Consequently, I have painful chilblains in cold 
weather. Now, at the age of seventy-five, I 
^ hope to obtain relief by undergoing chemical 
sympathectomy. I shall be most grateful for 
your opinion on this method of treatment. 

Reply. — Chemical destruction of the sym- 
pathetic chain by blind injection has not, of 
course, the same precision as open sympathec- 
tomy, but in experienced hands the injection 
can be placed near the chain, and small quantities 
^ be used, so that the chance of damage to 
unportant structures is minimized. The safety 
of the treatment is dependent upon the care 
with which it is carried out, and once the tech- 
mque is mastered there is little danger of serious 
complications. Alcohol injections have been 
made for many years, and aqueous phenol in- 
jections for two-and-a-half years, and there is 
no evidence that late complications develop. 
The principal immediate trouble is neuritis, 
and both alcohol and phenol can produce it. 
As a rule it lasts only a few weeks, but occasion- 
ally may drag on for several months. Every' 
^ effort must be made to keep the injection away 
♦ from the spinal nerves, and this is particularly 
important in upper limb blocks, as the sym- 
pathetic chain here lies very near these nerves. 
.Against this drawback must be considered the 
fact that lasting sympathetic interruption can 
be obtained in a few minutes without the need 


for confinement to bed. The effect can last for 
many years, but it is probable that there is some 
return of sympathetic activity in the majority 
of cases after several months. The injection can 
easily be repeated to renew the sympathetic 
interruption. On the whole, open sympathec- 
tomy is still advisable in those young and fit 
enough to stand it, provided the lesion justifies 
this procedure. In other cases chemical sym- 
pathectomy is a most valuable substitute. 

H. A, H.AXTON, M.D., CH.M., F.R.C.S. 

Hirsuties of the Upper Lip 

Query. — I should greatly appreciate advice in 
the case of a woman patient, aged forty-seven, 
single, who has suffered for many years from a 
growth of hair on the upper lip. She has always 
been self-conscious about it, but she now says 
that it is “getting her down”. Otherwise she 
has led a normal life in business. 

Reply. — ^A growth of hair on the upper lip in 
a woman of this age is sometimes a familial 
affliction, but more often develops about the 
menopause, when it presumably results from 
the diminution in the production of female se.x 
hormones. In a few cases, disease of some part 
of the endocrine system can be identified. The 
existence of an abnormal endocrine state should 
always be considered, but endocrine treatment is 
not indicated, nor is it likely to succeed, unless 
there is dear evidence other than the hirsuties 
of endocrine upset. Even when endocrine im- 
balance can be demonstrated, treatment with 
hormones is not always successful. 

In the great majority of cases the treatment 
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complicated retroversion is a cause of abortion, and manipulative correction while 
bleeding is in progress will increase ratlier than diminish the risk of abortion. 

In those cases in which abortion is due to some maternal illness, fcetal death usually 
precedes e.vpulsion, so that treatment is impossible ; the damage is already done. 

There remains the majority of cases in which the cause of the abortion is obscure 
or hypothetical, and I shall discuss these more fully. The decision whether or not to 
perform a vaginal e.vamination is important. This should never be done without reason 
in cases of abortion, and always with full aseptic teclmique. If the patient is already 
known to be pregnant, and has only slight bleeding without pain, vaginal e-vamina- 
tion should be deferred until bleeding has ceased. If there is pain or severe bleeding 
the abortion is usually inevitable, so that e.vamination will make matters no worse, 
and should be done both to assess the size of the uterus and dilatation of the cervix, 
information which will assist in the further management of the case; and also to 
exclude an ectopic gestation. In all cases in which bleeding, however slight, con- 
tinues for more than two weeks, the cervix should be examined with a speculum, 
when some other cause of bleeding may be found, such as a cen’ical erosion or 
polyp. 

GENERAL TREATMENT 

Complete rest in bed remains the most important, if not the only, effective measum, 
and should continue for not less than five days after the loss ceases. The true im- 
portance of this must be impressed upon the patient, who so often imagines tliat 
some injection or vitamin is of greater or alternative value. Sedatives have no specific 
purpose save to allay apprehension and restlessness. Morphine is often prescribed 
to inhibit uterine contractions, and although large doses may do this temporarily, 
smaller doses increase uterine action, and it is doubtful if the ultimate outcome is 
affected by its use. 

itORMONE THERAPY 

The value (or danger) of corpus luteum hormone in cases of threatened abortion 
has been much discussed. Until recently it was thought to inhibit contractions of the 
uterus. Although this is the case in certain species it is not true for the human 
uterus, and many clinicians have remarked on the increased uterine activity and 
expulsion of the ovum that may follow its use. It might still be useful for quite 
another reason — that it is essential for the maintenance of tlie decidua; and it may 
reasonably be prescribed in cases that have miscarried in previous pregnancy, but 
are not now bleeding. If bleeding is actually occurring it cannot be recommended, 
for it would not alter the decidua quickly, and if it increases uterine activity the 
total effect will be more haimful than useful. Progesterone is e.xcreted in the urine 
as pregnanediol, but estimations of this substance have not assisted in either estimat- 
ing the probability of abortion or of the need for progesterone. If it is decided that 
the corpus luteum homione is to be given to maintain the decidua (which I would 
not recommend while bleeding is actually occurring) the most convenient form is 
“ethisterone” (anhydro-hydroxy-progesterone), in doses of to to 20 mg. daily by 
mouth. There seems to be no advantage in using chorionic gonadotrophin instead 
of progesterone; such effect as it would have would be by stimulation of the pro- 
duction of progesterone. It has also been suggested that oestrogens should be given 
simultaneously with progesterone, and there are theoretical grounds for this opinion, 
but at present it can only be said that the matter is under trial and investigation. 

VITAMIN E 

The administration of vitamin E in the form of wheat gemi oil capsules, 5 minims 
(o 3 ml.) t.d.s., or in synthetic fonn as n-tocopherol, has also been much discussed. 
It" is true that artificial vitamin E deficiency in rats will cause fcetal death, due to 
changes in the yolk sac placenta, but the human placenta is of different (allantoic) 
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; may save its life. 

: On the subject of induction, no over-all 

L miing can be given, beyond stating that in any 
case induction at the seventh month is so early 
that the potential risks to the child would be 
further increased by its prematurity. The 
mother’s blood should be tested for antibodies 
( T* each week during the last six weeks' of preg- 
*'■ nancy, and if they are found in increasing 
! amounts the induction should be performed 
benveen the thirty-sixth and thirty-eighth 
week, according to the size of the child. The 
pathologist should be present when the baby 
is bom and should immediately test its blood 
for eWdence of ana-mia and httmolysis. On these 
findings it tvould be decided whether a trans- 
fusion were necessary at all, and if so, whether 
a straight transfusion or an exchange transfusion 
would give the baby the greatest chance of 
survival. The factors which would lead to these 
respective tests caimot be given in detail in a 
brief reply to the query. The fact that there are 
such points to be considered is a further 
illustration of the advisability of a case such as 
this being handled where every possible facility 
can be pi ovided. 

John Stallworthy, m.b., f.r.c.s., m.r.c.o.g. 



Procaine Lactic Acid in Osteo- and 
Rheumatoid Arthritis 

Query. — I shall be grateful if you can give any 
information on the use of procaine lactic acid 
in osteo- or rheumatoid arthritis, and the 
method of administration and dosage employed. 
Reply. — G. Waugh (Sunderland) uses procaine 
lactic acid in both chronic rheumatoid arthritis 
and chronic ostcoartltritis, I think its use is best 
confined to the osteoarthritic group. The 
sterile solution is put up in ampoules, at pH 5. 
The solution is injected into the affected joint 
cavity, with the usual precautions and avoidance 
of intravenous instillation: for the inter- 
phalangeal joint, I ml.; for the w'rist and 
shoulder, 2 to .^ ml; for the knee, s to 10 ml; 
and for the hip, 10 to 15 ml. are used. After- 
wards, the joint is manipulated. The injections 
may be repeated at weekly or fortnightly inter- 
vals. In the osteoarthritic hip the procedure 
may be of considerable difficulty. About half 
the patients so treated derive marked benefit; 
this presumably results from stretching of the 
capsule and the subsequent manipulation. 
Severe febrile reactions are not unknown. 

Ralph Kauntze, m.b.e., .m.d., m.r.c.p. 


■J PRACTICAL NOTES 


Chloromycetin in Typhoid Fever 

Four cases of typhoid fever, two children and 
Uvo young adults, have been treated with 
Chloromycetin by J.-J. Mozer, R. Audeoud and 
J. Deletra (Reti/e Medicale de la Suisse Roinandef 
September 25, 1949, 69, 653). The dosage 
employed was: i g, initially, followed by 0.5 g. 
four-hourly; total dosage 19.25 g. In the two 
children, both confirmed cases of paratyphoid 
15 , there was fall of temperature and cessation of 
diarrhoea after forty-eight hours. Chloromycetin 
was continued for four days. In the other two 
cases there was dramatic change in the symp- 
toms twenty-four hours after institution of 
treatment, the temperature reaching normal on 
the third day. In one of these cases the drug 
was stopped on the third day, witli resultant 
recurrence of symptoms four weeks later, which 
responded rapidly to further Chloromycetin 
therapy. Dosage advocated by these authors is: 

^ 50 mg. per kg. body weight (av erage 3 g. for an 
adult) initially, followed by 0.25 g. every two or 
. three hours. T reatment should be continued for 
five days after fall of temperature. A report of 
the use of Chloromycetin in five cases of en- 
cephalitic typhoid and four cases of ordinary 
t>'phoid fever is given by E. Benhamou, iC. 


Albou, F. Dcstaing, and A. Sorrel (Presse 
Medicale, September 24, 1949, 57. 833). 

Dosage recommended is: 4 g. initially, fol- 
lowed by 0.25 g. two-hourly (in some cases 
0*5 g'V the five cases of encephalitic typhoid 
there was rapid fall of temperature and ameliora- 
tion of symptoms. In spite of this, intestinal 
peiforation occurred in one case and the patient 
died after operation. In anotliei there was re- 
lapse and the Chloromycetin was increased to 
6 g. daily, and later aureomycin added; total 
dose of Chloromycetin 60 g., and of aureomycin 
7.5 g. In the four cases of ordinary typhoid 
fever a total dose of 7.5 to 26 g. of Chloromycetin 
produced rapid fall of temperature by lysis and 
amelioration of symptoms in less than sbc days. 
In one case t^vo intestinal hjemorrhages occurred 
necessitating blood transfusions; Chloromycetin 
was continued and healing obtained in less than 
five days. The fact that intestinal perforation 
or hamorrhage may occur during Chloromycetin 
therapy, even during the afebrile stage, is em- 
phasized by J. C. Patel, D. D. Banker and 
C. J. Modi {British Medical Journal, October 
22, 1949, ii, 908), although these complications 
did not occur in their small series of six cases. 
Relapse, if the drug is not continued for a 
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consists of suitable physical measures. When 
individual hairs are thick and strong a per- 
manent epilation with electrolysis is the most 
satisfactory treatment. It is tedious, and as only 
a limited treatment can be given at each session, 
the whole period of treatment usually extends 
over a few months. It has the advant.ngc of being 
permanent. When growth of hair is fine and 
downy, electrolysis is not usually possible. In 
a dark-haired person it is often sufficient to 
bleach the hairs with hydrogen pero.xide every 
few days. In other cases the hairs may be re- 
moved either by cutting with scissors or with 
clippers, or with an electric razor. It is extremely 
unlikely that either of these procedures en- 
courages the growth of hair. There is no great 
objection to the use of depilatory creams, but 
they must be used with care in order to pre- 
vent irritation of the skin. Shaving with an 
ordinary razor, plucking, or epilation with wax 
are better avoided, as they may perhaps actually 
stimulate the further growth of the hair. 

F. Ray BirrTLEv, .m.d., f.r.c.p. 

Barrier Creams 

Queuv. — I am a general practitioner and also 
Works Medical Officer at a large factory, and 
would be grateful if you could advise me on 
effective barrier creams. Is sulphonated castor 
oil of any value as a protective agent? 

Reply. — It is illogical to advise as to the 
suitability of any protective agent against a 
particular skin hazard, except with an accurate 
knowledge of the clinical and physical character- 
istics of such potential irritant. There can no 
more be a universal panacea for prevention of 
occupational dermatitis than there could be one 
antiseptic e.xpected to destroy every form of 
bacteria. Your correspondent would be well 
•advised to consult Innoxa Laboratories, 233 
Balls Pond Road, London, N.i, who appear to 
be one of the few firms approaching the problem 
scientifically: barrier creams of a widely varying 
range are manufactured, each having its own 
particular contents designed against the skin 
irritant in question. 

Sulphonated castor oil is a non-irritant and 
efficient cleansing preparation without de- 
greasing or abrasive qualities; it is not a pre- 
ventative, and its capacities are only applicable 
within a limited field. Its chief value may lie 
in the-fact that it does not do the harm to the 
skin that many other substances do, such as 
soap, paraffin, turpentine, and sand. 

P. B. MuMFORD, M.D., F.R.C.P. 

Obstetric Management of a Suspected 
Case of Erythroblastosis 

QUERY.— I shall be grateful to you if you can 


help me regarding the management of a future 
confinement which will presumably be difficult. 
The patient, aged thirty, had her first baby in 
September 1948. It was a boy, deeply jaundiced 
at birth. Despite a blood transfusion (50 ml.) 
and massive doses of vitamin K intravenously, 
the baby died. The patient is now due for her 
second pregnancy, in February 1950. Blood 
tests have been done on the husband and wife 
with the following results: — 

Husband = RH positive (D.pos.) 

Wife = RH negative. No antibodies 
present 

I have planned (i) to do the confinement at 
home, and (2) an e.vchange transfusion of the 
infant immediately after birth. However, the 
local pathologist is of the opinion that it would 
be better to do a surgical induction at the 
seventh month, followed by an exchange trans- 
fusion. What I want to know is : is it better to 
do an induction at the seventh month, followed 
by an exchange transfusion, or can I let the 
case run to full term and do an exchange trans- 
fusion immediately the baby is born? 

Reply. — There is important information which 
is not supplied in this query. The fact that the 
baby was deeply jaundiced at birth is suggestive 
of erythroblastosis, but it is most unusual for 
the first-born child to be affected int/eir the 
mother has previously been immunized either 
by an incompatible transfusion 01 by the in- v 
jection of Rhesus-incompatible blood. Many t 
women have been given intramuscular in- 
jections of blood in the past for a variety of 
conditions, and some have been immunized m 
this way. If the mother has not been immunized 
it is the more necessary to Itnow what were the 
autopsy findings on the child before giving a 
prognosis for future pregnancies. The fact that 
no antibodies were detected when the mother s 
blood was last examined is a favourable sign. 

It cannot be emphasized too strongly, however, 
that the effective treatment of a baby born with 
severe erythroblastosis may tax to the utmost 
the combined skill of a team consisting of a 
pathologist, e.xpert in blood conditions, an 
obstetrician, and a pediatrician. In departments 
in which e.xchange transfusions are performed 
the difficulties and dangers are fully realized, 
and there can be few authorities who would 
agree that the procedure is a reasonable one to 
be performed in the patient's own home by a 
general practitioner, however competent. I 
would therefore suggest that this patient should 
be referred to the nearest well-equipped 
Maternity Unit. If it happens that on this 
occasion a healthy infant is born, nothing will 
have been lost, but if once again the infant is 
affected, the facilities offered in a department 
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- use of badly prepared tobacco. Nearly all the 
cases observed during the war period occurred 

' in non-drinkers and moderate smokers. The 
' onset is insidious, with scotoma which inter- 
■' feres with reading and precision work, but not 
with orientation. The scotoma is considerably 
more marked in the red test than in the blue, 

■ p\hich is a useful diagnostic feature. The only 

■ >, rational treatment is abstinence from tobacco ; if 
I this is done sufficiently early, complete cure can 

- be obtained in some weeks, or at the most 
' months. Addition of vitamins to the diet is 

useless; nevertheless, a good diet with plenty of 
milk, vegetables, fresh fruit and wholemeal 
bread is advised. Mention is made of the 
American author Carroll, who has cured 
tobacco amblyopia with a rich diet without 
stopping either tobacco or alcohol ; this is stated 
not to be astonishing, as a subject who is well 
nourished is able to support tobacco better than 
one on a poor diet. Finally, many of those 
suffeiing from tobacco amblyopia during the 
war have been able to resume smoking without 
developing any eye symptoms. 

Streptomycin Therapy in Peritonitis 

A REPORT on the results of a study of the use of 
streptomycin in a series of 85 cases of fecal 
peritonitis is given by E. J. Pulaski. A. B. 

^ Voorhees, and S. F. Seeley (Awtals of Surgery, 
1949, 130, 242). IMany of the more 
severely ill patients were given combined 
streptomycin and penicillin treatment. The 
cases were divided’into two groups — spreading 
and local. Eighteen cases were treated with 
streptomycin alone; in this group results were 
good in 8 of the spreading type and in 4 of the 
local type; total good results 67 per cent.; 
negative 33 per cent. In 67 cases combined 
streptomycin and penicillin therapy w'as given; 
in the spreading ty'pe good results were obtained 
31, and in the local ty'pe 20; total good 
results 76 per cent. ; negative 24 per cent. The 
optimal dosage of streptomycin, whether alone 
or in combination, “seems to be at least 2.5 g. 
daily’*. After forty'-eight hours it was usually 
possible to judge the success or failure of the 
streptomycin therapy, which should, however, 
he continued for at least forty-eight to seventy- 
hours after return of temperature to normal. 
It is stated that: “In early spreading peritonitis 
in which the infecting organism originates in 
*he gastro-intestinal tract, combined treatment 
’ 'vith streptomycin and penicillin seems to offer 
no significant advantage over streptomycin 
alone. In the management of localizing lesions, 
on the other hand, combined therapy seems 
superior**. The use of streptomycin in eleven 
cases of tuberculous peritonitis is recorded by 


M. Ga.ifar and A. el Badry (youriial of the 
Royal Egyptian JSIedical Association, June-July 
1949, 32, 483). Good results were obtained in 
all cases: the effect of the drug was rapid, the 
general condition showing marked improve- 
ment within two weelts, and there was no re- 
currence in any of the cases. The dose suggested 
is t to 3 g. daily for four to six weeks. The 
authors state: “Streptomycin is very effective 
in the treatment of tuberculous peritonitis even 
when it is complicated by lesions elsewhere . . . 
The total amount of streptomycin required to 
effect a cure in the case of peritonitis is much 
less than that needed to obtain definite im- 
provement in other forms of T.B.” 

Flaxedil as a Cttrarizing Agent 
H. B. Wilson and H. E. Gordon (Lancet, 
September 17, 1949, U, S04) report on the use 
of the curarizing agent "flaxedil” [tri-(diethyl- 
amino-ethoxylbenzene triethiodide] in a series 
of 80 patients, 60 children and 30 adults, 
undergoing laparotomy (all the children and 8 
adults), intrathoracic procedures, and one 
abdomino-perineal excision of •’he rectum. 
Following premedication with omnopon and 
scopolamine or omnopon and atropine, soluble 
thiopentone and nitrous oxide and o.xygen were 
used as amsthetics, and flaxedil was ad- 
ministered just as the surgeon reached the 
peritoneum, with additional doses as required, 
the last dose at least 30 minutes before the end 
of the operation. The following findings are 
recorded: (i) flaxedil, 120 mg., gave comparable 
clinical effects to those obtained with d~ 
tubocurarine chloride, 15 mg.; (2) relaxation 
began 60-90 seconds after the intravenous 
administration of flaxedil, reaching its peak in 
120 seconds, persisting for 20-25 minutes and 
wearing off gradually; (3) there was no fall in 
blood pressure; (4) no clinical evidence of ex- 
cessive release of histamine ; (5) no collapse and 
no distension of the gut; (6) no venous throm- 
boses; (7) no abnormal constituents in the 
urine; (8) postoperative sickness was minimal, 
although sedation was required earlier. A report 
on the use of the same drug (named 3697 RP) 
is given by P. Huguenard (Bruxelles-Medical, 
September 25, 1949, 29, 2059), who states that 
3697 RP is less toxic than d-tubocurarine, and 
secondary neuro-vegetative effects are practic- 
ally nil, bradycardia and hypotension being very 
rare, salivation and redness of the face only 
slight, and sweating non-existent. The dosage 
recommended by this author is i mg. per kg. 
body weight initially, followed by further doses 
at 30 to 5 ® minute intervals if necessary. The 
drug does not precipitate the action of bar- 
biturates, and in pentothal ana;sthesia should be 
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sufficient period, may also occur: in one case 
this happened after im afebrile period of twelve 
days, and the blood culture became positive 
during the relapse. The total dosage aimed at 
was 18 g., but owing to shortage of the drug 
only one patient received this dose. Two of the 
three patients who recovered received total 
doses of 13 g. and 16 g. respectively, but one 
had a relapse. The average duration of fever 
after institution of chloromycetin therapy was 
i.S days, and the average afebrile course 13.5 
days. The authors conclude: “We believe that 
the drug is the most effective therapeutic agent 
available at present against typhoid fever . . . 
However, an extensive controlled trial is 
necessary to determine the optimal dose”. 


Local Urea Therapy in Dendritic 
Ulcer 

The results obtained in a series of 33 cases of 
dentritic ulcer by the local application of a 
35 per cent, urea solution are recorded by M. 
Klein and S. J. H. Miller (British Journal of 
Ophthalmolosy, October 1949, 33, 643). The eye 
was anresthetized \vith two instillations of 0.5 per 
cent, amethocaine hydrochloride B.P. With the 
patient either sitting or recumbent, a contact 
lens applicator was placed over the eye and 
filled with freshly made 35 per cent, urea 
solution, 3 dtops of amethocaine being added to 
each 5 ml. of solution. During tlie treatment the 
eye was observed through the transparent 
plastic applicator to ensure the ulcer being cov- 
ered by fluid ; if this was not so, the applicator 
was replenished. The duration of treatment was 
five minutes. If there was difficulty in using 
the contact lens applicator a baltelite eye-cup, 
with the bottom removed, was substituted, with 
the patient recumbent, the urea solution being 
poured into the cup after it had been placed over 
the open eyelids. Slight pressure of the cup kept 
the palpebral fissure open and ensured the 
cornea being bathed with fluid. After applica- 
tion of the urea solution, i per cent, atropine 
drops were instilled, yellow soft paraffin was 
placed in the lotver fornix, and the eye bandaged. 
The dressing was changed after twenty-four 
hours. A second or third treatment could be 
given after an interval of twenty-four hours. 
The cases were divided into three groups: (i) 
33 cases with well-localized dendritic figure; 
(z) 8 cases with more extensive lesions; (3) 3 
cases with deeper lesions. In group i tlie number 
of days before healing occurred was 3-16, aver- 
age 8 In 30 of these cases one .application of 
viea proved sufficient. In group 3 the healing 
time was from 7 W H days, average 15.5. In 
croup 3 the healing period in two cases was six 
weeks, and in one 38 d.ays. 


Dramamine in Radiation Sickness 

The results of an investigation into the value c 
dramamine (ficta-dimethylaminoethyl benzo 
hydryl etlier 8-chlorotheophyllinate) in 83 cast 
of radiation sickness are reported by J. M 
Beeler and his colleagues (Proceedings of ll 
Staff Meetings of the Mayo Clinic, Septembe 
14, 1949, 34, 477). They are summarized in th 
following table: — 



[ Dramamine 

1 Control 

Results 

Cases 

Per cent. 

Casc^ 

Per cent 

EvccUcnt 

21 \ 

25-6 

0 

0 

Good . « 

44 1 

53*7 

3 

13.0 

Fair 

4 1 

4Q 

9 

39-1 

Poor .* 

13 ! 

IS. 8 

11 

47-9 

Total * . j 

82 

too 

23 ! 

100 


The usual dose was too mg. of dramamin 
thirty to sixty minutes before irradiation, re 
peated one-and-a-half and three hours afte 
treatment, i.e., a total dosage of 300 mg. I 
some cases a total dosage of 300 mg. wa 
sufficient, whilst in others 400 mg. were rt 
quired. In very severe cases it was found usefi 
to supplement this dosage with 200 mg. c 
pyridoxine intravenously. The side-effects c 
dramamine consisted of drowsiness (15 cases, 
“bad taste” (8 cases), parasstheste (a cases), an 
nausea (i case). It is concluded that “this in 
expensive drug can be safely used both as 
therapeutic and a prophylactic agent in th 
treatment of radiation sickness”. In discussin 
this report, J. H. Tillisch (Ibid., p. 4S2) suggest 
that “a theory that might explain tlie action 0 
the drug in both motion and radiation sicknes 
is that the drug has a specific depressant effec 
on the vomiting reflex”. 

Chronic Tobacco Intoxication 

The chief symptoms of tobacco intoxication ari 
amblyopia and neuritis. Although formerl; 
alcohol was thought to play a part in the genesi 
of tobacco amblyopia, it has now been found t( 
occur among non-drinkers, and conversely 
neuritis occurs in non-smoking alcoholics 
These facts are pointed out by R. Weeker: 
(Revue hledicale de Liige, October i, 1949. -1 
573). vvho discusses contributory factors am 
treatment. During periods of famine and mal 
nutrition there is a considerable increase in thi 
incidence of nicotine neuritis, and also tobaca 
amblyopia. These facts were confirmed ii 
Belgium during the recent war: tlie incidenci 
rate of tobacco amblyopia at the Ophthalmic 
Clinic, University of Liege, increased from 1 
to 3.4. Since 194S the condition has become 
rare. The increase was attributed to insufficiency 
of calories, and was also probably due to the 
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Ophthalmic Medicine. By James Hamilton 
Dogcart, m.d., f.h.c.s. London; J. & 

A. Churchill Ltd., 1949. Pp. x and 329. 
Figures 87 and 28 coloured plates. 
Price 32r. 

U.NTlL recently no te.xtbook on medical 
ophthalmology has been published in Great 
Britain since 1925. This new work is therefore 
most welcome. Whilst covering the subject 
from the standpoint of the ophthalmologist, it 
avoids the temptation of straying too far into 
the realms of neurology and it does not attempt 
to be a reference te.\tbook. Its readable style 
will appeal to candidates for the Diploma of 
Ophthalmology and to general practitioners. 
The illustrations are in general good but could 
perhaps be even more numerous. The references 
at the end of each chapter include the titles of 
articles of value to candidates for the Fellowship 
of the Royal College of Surgeons, and others 
desiring fuller information on particular sub- 
jects. The general production is good. 

Fundamentals of Otolaryngology. By 
Laivues'ce R. Boies, m.d. Philadelphia 
and London : W. B. Saunders Company, 
1949. Pp. XV and 443. Figures 184. 
Price 321. 6 d. 

The author states in his preface that this text- 
book is not only designed to offer basic instruc- 
tion to undergraduate students, but to provide 
fundamental information to the physician who is 
not a specialist. The book is beautifully pro- 
duced and well illustrated, and those diagrams 
designed to clarify complicated anatomical re- 
lationships of the middle ear tract must be 
parucularly commended. The author’s idea of 
what a student should know is vastly different 
from that generally accepted in this country. Is 
he wrong or are we old-fashioned.’ Let us admit 
that penicillin and the sulphonamides have 
revolutionized treatment of infections of the 
middle ear tract and complications that arise 
therefrom, but even so it seems strange that 
lateral sinus thrombosis is dismissed in half a 
page, meningitis in one paragraph, and brain 
abscess in seven lines. On the other hand, a 
chapter is devoted to tinnitus; and vertigo, its 
causes, investigation and treatment are dealt 
with at the same length. It seems strange to 
I British otologists that students should be taught 
modern views about Menieres disease and yet 
should not be told about extension of chronic 
suppurative otitis media to the labyrinth. It 
might have been better if more explicit guidance 
were given in the recognition of, for instance. 


circumscribed labyrinthitis secondary to choles- 
teatomatous attic disease. There are gaps which 
are difficult to condone: foreign bodies in the 
e.\temal auditory meatus ate only mentioned as 
a possible cause of conductive deafness, and 
auditory nerve tumours as a possible e.xplanation 
of tinnitus or vertigo. 

The chapter on applied anatomy and physi- 
ology of the nose is excellently done, whilst the 
section on nasal allergy is sound without being 
too complicated. As regards acute and subacute 
frontal sinusitis, too little attention has been 
given to the importance of controlling coexisting 
antral infection. The section on laryngeal 
obstruction and the description of tracheotomy 
are good. The scope of endoscopy is clearly e.x- 
plained. The photographic illustrations of in- 
trinsic carcinoma of the larynx are superb. This 
book will certainly interest the undergraduate 
student: it will help him to understand much of 
the routine work in an ear, nose and throat 
out-patient clinic, but it may well leave him 
without knowledge enough to satisfy examiners 
in this countiy. 

Lehrbuch der Chirurgie. VoL. i. Edited by 
A. Brunner, C. Henschen, H. Heusser, 
A. Jentzer, 0 . ScHURCH, and J. 
Veyrassat. Basle : Benno Schwabe and 
Co., 1949. Pp. xix and 912. Figures 259. 
Price S\v. frs. 74. 

This is the first volume of a te,xtbook which 
(we gather) is to be completed by the second. 
The work is written by representative Swiss' 
surgeons and is being published in both French 
and German. The preface states that as Switzer- 
land is a small country in which there is 
scarcely room for pure specialists, care has been 
taken to have the articles on special subjects — 
urology, orthopaedics, neurosurgery, and the 
like — written by surgeons who have had general 
as well as special experience; by this means the 
editors have made sure that general surgical 
principles have not been swamped by too much 
detail. Wounds and surgical infections are 
satisfactorily dealt with. Penicillin is of course 
recommended for boils and carbuncles but the 
doses are on the low side and it is not surprising 
that it is found necessary to recommend the 
e-xcision of some large carbuncles; if larger 
doses of penicillin were given there might be 
no need for operative interference. The section 
on tumours gives a clear account of their clinical 
course and treatment but does not deal with 
their histology'. Diseases of the vascular and 
lymphatic si-stems ate concisely described and 
there is an up-to-date account of the diseases of 
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administered some seconds before injection of 
the barbiturate. The use of 3697 RP (flaxcdil) 
is recommended in surgery, and particularly 
for tracheal intubation and in the treatment of 
laryngospasm, in obstetrics (Cxsarean, forceps), 
and in comulsive therapy. 


“though I do not consider that so-called nasal 
neuralgias are due to disease in the nose or the 
sinuses, I am convinced that damage to nerves 
as the result of nasal operations is often re- 
sponsible for severe and lasting fifth nerve 
pain”. 


Nasal Headache 

W. M. Mollison (Irhh Journal of the Medical 
Sciences, October 1949, Set. 6, no. 3S6, p. 730) 
classifies nasal headaches under three headings: 
(i) headaches in connexion with the walls of 
the nose; (2) iieadaches in connexion with the 
paranasal sinuses; (3) neuralgic headaches. 
Headaches of group i tj’pe are stated to be 
most commonly due to pressure of the septum 
on the middle turbinal, or vice versa, although 
some sinus affection may complicate the 
obstruction and cause pain. Group 2 includes 
(a) headaches due to change in intra-sinus 
pressure; and sometimes the mere introduction 
of a needle into the antrum relieves the pain 
although no secretion is found. In the same way 
a small polypus plugging the sinus may cause 
pain, (b) Pain from negative or decreased 
pressure. In this subgroup are included the 
“vacuum" headaches of Sluder, caused by a 
narrow nose combined with hyperplastic 
changes in the soft parts and bones of the middle 
turbinals; should the narrow passage open, 
relief is experienced. The operation of sub- 
mucous resection of the septum with or without 
removal of part of the middle turbinal relieves 
the frontal headache. A new type of headache 
has been introduced with aviation, i.e. “sinus 
barotrauma”, in which as a result of rapid 
ascents and descents the patient experiences 
pain in the frontal region if any obstruction of 
the ostia is present. It is stated that “the moral 
in these cases is to avoid flying when titere is 
any congestive condition of the nose, acute or 
chronic catarrh, or polypi”. Factors causing 
sinus headaches are vasomotor and allergic 
rhinitis. Hersh, in a review of 1000 cases of 
headache in American recruits diagnosed 282 as 
due to vasomotor rhinitis, and also found that 
other nasal headaches were increased with 


superimposed vasomotor rhinitis. Occipital 
headache is one of the most common types and 
has been established as of muscular origin, i.e. 
muscular contraction. Occipital pain may also 


be due to chronic sinusitis, owing to the con- 
tracted state of the muscles. In group 3, in which 
the nasal headaches are due to neuralgia of the 
nerves which supply the walls of the nose and 
the sinuses, the headache is not of genuine nasal 
origin It has been likened to Sluder’s “lower 
half headache” which he considered was of 
vascular origin. Finally, the author states: 


Intradermal Distilled Water Injections 
for Renal Colic 

iNTnADER.MAL injection of distilled water at 
painful points was first practised by Schleich 
and Liebreich in 1S83. G. di Maio {Minerva 
Medica, September I, 1949, 40, 265) treated 19 
cases of renal colic due to ureteral or renal 
calculus by this method. The painful points 
were carefully localized, and i ml. of distilled 
water was injected into the skin at each point. 

A greenish-white wheal, about i cm. in 
diameter, resulted, surrounded by a slightly 
hypetvemic area. During the injection and for 
one to two minutes afterwards tire patients felt 
a burning pain. This disappeared after two to 
three minutes, and with it colic and vesical 
tenesmus. The effect lasted for hours or days 
and was always followed by expulsion of the 
gravel or calculus. Repeated injections always 
had the same analgesic effect. In a case of 
rheumatic lumbar myalgia die first injection 
was ineffective, but a second injection six hours 
later had the desired result. The author dis- t 
cusses die various dieories of the mode of Jf 
action of these injections and tends to attribute 
it to electrotonic depolarizadon, which produces 
a short circuit of the synaptic junctions across 
which the visceral painful stimuli are carried. 


Ointment for Tinea Capitis 

The formula of an oinmient for use in the 
treatment of ringworm of the scalp is given by 
H. Haber, R. T. Brain, and J. W. Hadgraft 
{British Medical Journal, September il, i949> 
ii, 626): — 

*'Salicylanilidc 5 E* 

Grill No. 6 *oml. 

Solution of citric acid 2 per cent, and sodium 

propionate 1 percent anil. 

Carbowax 1500 to E* 

Melt the carbowax 1500 over a water-bath, add the 
Grill No. 6, dissolve the salicvlaniUdc in the mixture* 
add the solution of citric acid and sodium propionate* 
and allow to cool, stirring occasionally”. 

The hair of the entire scalp is cut very short; the scalp 
IS washed every mornmg with soap and water, Uic alfceted 
parts being scrubbed with a soft nailbrush; and the 
ointment is applied to the lesions with a toothbrush and 
spread over the scalp. A linen cap is worn day and night, "y; 

Of twenty-seven cases treated — 20 i\/. 

Jelineumt 6 M, audouim^ i Tr. sulphureitm — 75 
per cent, were cured, tlie cure period ranging 
from su to sixteen weeks. The case of Tr. 
stdpfmreum proved lesistant to tile treannent. 
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;issociates with the early pioneering days of the 
States. Equally striking is his devastating 
analysis of his idols, e.g. Osier, and of the 
; institution of which he is a loyal and devoted 
! member. For the author the four “great 
; doctors” of the Johns Hopkins — Osier, Welch, 

! Halstead and Kelly — are among the greatest 
names in medicine, and yet he does not hesitate 
to point out their foibles as well as their merits. 
r This is not orthodox history hut It makes 
■ fascinating reading. 

.^lEW EDITIONS 

Nutrition and Diet in Health and Disease, by 
James S. McLester, M.D. (W. B. Saunders 
Company, 451.) has long been recogniaed as 
one of the best books on the subject. The fifth 
edition, which has just been published, well 
maintains this high reputation. A thorough 
revision of the whole hook has been carried 
out, particularly in the sections on vitamins and 
protein, and new food tables have been added. 
The section on nutrition in disease has also 
been brought up to date, and now contains a 
full discussion of high protein diets in liver 
disease, and the fashionable sodium-free diet in 
hypertension. 

Acute Injuries of the Head, by G. F. Rowbotham, 
F.R.C.S., in its third edition (E. & S. Livingstone 
Ltd., 351.), has been brought up to date on the 
basis of the many advances in neurosurgery 


during the war years. In his preface the author 
pays warm tribute to Sir Hugh Cairns, Professor 
Jefferson and Professor Dott for their out- 
standing services during the war. The new 
edition is beautifully produced and illustrated. 

REwniTiNC of the chapter on the development 
of the early ovum, with new illustrations, is one 
of the features of the tenth edition of A Synopsis 
of Obstetrics and Gyncecology, by Aleck W. 
Bourne, M.B., b.ch., f.r.c.s. (John Wright & 
Sons Ltd., 2ir.). Penicillin in gonorrhoea, 
syphilis, salpingitis, ophthalmia neonatorum, and 
other conditions is among the new additions. 

The Essentials of Chiropody, by Charles A. Pratt, 
in its second edition (H. K. Lewis & Co. Ltd., 
lor. 6d.) has been brought up to date and some 
illustrations altered. The author, in addition 
to giving clear, illustrated e.vpositions of the 
various chiropodical procedures, discusses mis- 
cellaneous disorders of the feet, such as athlete’s 
foot, chilblains, sprains, and the like. This is a 
useful little book for the practitioner. 

Training for Childbirth, by Minnie Randell, 
O.B.E., S.R.N., in its fourth edition (J. & A. 
Churchill Ltd., tor. 6d.) contains among new- 
material information on the expression of 
breast milk, breast feeding and the care of the 
breasts, and gas and air analgesia. There is a 
useful chapter on postnatal exercises. 


NOTES AND PREPARATIONS 

^5E^Y PREPARATIONS 


CiMLAC Gauze is a woven fabric impregnated 
with a sterilized glyco-gelatin mass containing 
S-aniino-acridine and hexylresorcinol, both of 
which are active against gram-positive bacteria 
and Ps.pyocatieiis. Rapid control of infection and 
speedy healing are stated to occur when cimlac 
gauze is used as a dressing for bums, wounds, 
boils and carbuncles, varicose ulcers, and 
irnperigo. The gauze is supplied specially 
packed beuveen two layers of cellulose film to 
facilitate “non-touch^* application. (Calmic Ltd., 
Crewe Hall, Cheshire.) 

Dobagex non-staining gentian violet cream 
■J’N (gentian violet and zinc sulphate, each ^ per 
cent., salicy’lic acid z per cent, approx.) has been 
prepared for the treatment of epidermoph>^osis. 
Advantages claimed for this cream are its non- 
staining property and quick absorption by the 
skin. (Forsters [Pharmaceuticals] Ltd., Seaham, 
Co. Durham.) 


Labiton (L.A.B.) kola and vitamin tonic 
(Vitamin Bi, 7.5 mg.; alcoholic liquid extract of 
kola nuts, 35 ml.; syrup B.P., 30 ml.; glycero- 
phosphoric acid 20 per cent., 0.25 ml.; flavour- 
ing and distilled water to 100 ml.) is stated to 
act as a stimulant to the central nervous system 
and as a general tonic in debility and con- 
valescence. (Laboratories for Applied Biology', 
6 Percy Street, London, W.i.) 

Pedaform foot-bath concentrate contains pelar- 
gonic acid, formalin, and a detergent and sur- 
face tension agent with cleansing action similar 
to soap but active in hard water and non- 
disturbing to the protective acid balance of the 
skin. It has been prepared as a prophylactic 
against athlete^s foot and for the treatment of 
foot discomfort. Supplied in bottles of 4 ounces 
(114 ml.), 16 ounces (454 ml.), and 80 ounces 
(zi litres). (Crookes Laboratories Ltd., Park 
Royal, London, N.W.io.) 
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the bones, joints, muscles and tendons. Then 
follow two hundred pages on the surgery of 
the nervous system by A. Jentzer; this gives 
rather too full .in account of affections of the 
brain and too little about the peripheral nerves 
and the sympathetic system, but nevertheless, 
it is authoritative. In die chapter on the endo- 
crine glands there is a good account of the 
surgery of diabetes and of the hypoglycaemia 
caused by islet tumours. The last three chapters 
deal with subjects which are usually neglected 
in surgical te.etbooks — drugs, diet, and physical 
methods of treatment; all three chapters aro 
rather compressed but it is a refreshing novelty 
to see them included. The book is well pro- 
duced and printed and even the small print, 
of which dicrc is a considerable amount, is 
easily readable. If the second volume proves as 
good as the first this textbook will be a great 
credit to authors, editors and publishers. 


dispel the former. Miss Eyre’s book will go a 
long way towards stimulating an interest in ihe 
subject among those who nurse tuberculous 
patients. The book is attractively and simply 
written and covers a good deal of ground. It 
explains what tuberculosis is, how it is recog- 
nized, the form it takes, and tire complications 
to which it may give rise. A lack of balance is 
shown, however, by the inclusion of syphilis of 
the lung among “the commonest diseases to 
cause confusion” in the differential diagnosis. 
The nursing side of treatment is naturally 
stressed throughout, but collapse therapy is 
described, as well as measures adopted for the 
control of extra-pulmonary manifestations such 
as skeletal and genito-urin.iry disease. Illustra- 
tions arc plentiful and of a high standard, and 
the frontispiece depicts the London Chest 
Hospital’s proposed new building. 


Hccmolytic Disease of the Neteborn. By 
M. j\I. Pjcklhs, d.m. Oxford; Blackwell 
Scientific Publications, 1949. Pp. x and 
180. Figures 21. Price 15^. 

This is quite easily the best account of the 
subject that has yet been written. Since almost 
every statement is supported by evidence, the 
book will be of immense value to those who are 
trying to put their conception of this disease on 
a reliable basis. The material on which the 
account is based is small, it is true, but on the 
whole one feels that this has been an enormous 
advantage in giving the writer leisure to confirm 
every unexpected result until she was sure of 
it. Only occasionally does one feel that she has 
been handicapped by having a rather small 
series of cases: for instance, when she gives the 
impression, however unwittingly, that since 
hajmolytic disease of the newborn due to arui---\ 
has not been seen in Oxford, its existence must 
be seriously doubted. Houever, rather than 
find small faults here and there, it is much 
more important to say as emphatically as 
possible that here is a really authoritative, clearly 
written account, which will be of immense help 
to anyone interested in this disease. 


Tuberculous Nursing. By Jfssie G. Eyke, 
S.R.N., B.T.A. London: H. K. Lewis & 
Co., Ltd., 1949, Pp. xii and 291. 
Figures 100. Price 21s. 

The country needs tuberculosis nurses. The 
author considers that the reluctance of nurses 
to enter tuberculosis service is due to the fear 
of infection and “a deeply rooted idea Aat 
tuberculosis nursing has ‘nothing in it . The 
introduction of B.C.G. vaccination, supplement- 
ing other preventive measures, will help to 


All Account of the Schools of Surgery: 

Royal College of Surgeons, Dublin 1789- 

1948. By J. D. H. Widdess, l.r.c.p.&s.i. 

Edinburgh: E. & S. Livingstone Ltd., 

1949. Pp. vi and 107. Plates 36. 

Price 17^. 6(f. 

Mr. wiDDESs gives a most interesting account 
of the development of surgery' and the growth 
of surgical education in Ireland. The Irish 
College received its charter sixteen years before 
the Company of Surgeons was made the Royal 
College of Surgeons in London, and throughout 
its history' it has taken a prominent part in 
education. Many well-know'n names Abraham 
Colics, John Cheyne, Dominick Corrigan, 
Daniel Cunningham, Artliur Jacob, %Yilliam 
Stokes, and others equally familiar — appear in 
these pages. The book, bearing as it does the 
light touch of an Irish writer describing the 
colourful history' of his fellow' countrymen, 
makes entertaining reading. 

The Story of the folms Hopkins. By 
BertRi\m M. Bernheim, m.d. Kings- 
wood: The World’s Work (19^3) 

1949. Pp. xiii and 274. Illustrated. 
Price I2s, 6 d. 

After reading this popular history of the 
famous Johns Hopkins Hospital and Medical 
School one can fully sympathize with Harvey 
Cushing’s comments on the author’s ability 
"to write English" (p. ro8). In spite of tliis, it is 
a book to be read. The author is both a graduate . 
and a member of the staff of the Johns Hopkins 1 
which he first entered as an undergraduate in 
1897, only twelve years after it was founded. 
He tells his story in colloquial “American” 
which breaks every law of English grammar but 
gives a youthful vitality which one traditionally- 
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,V associates with the early pioneering days of the 
’ States. Equally striking is his devastating 
i analysis of his idols, e.g. Osier, and of the 
;; institution of which he is a loyal and devoted 
member. For the author the four “great 
. doctors” of the Johns Hopkins — Osier, Welch, 
Halstead and Kelly — are among the greatest 
;,V names in medicine, and yet he does not hesitate 
to point out their foibles as well as their merits. 

; f This is not orthodox history but it makes 
fascinating reading. 

' ^ IsEW EDITIONS 

Xutriiion and Diet in Health and Disease, by 
James S. McLester, m.d. (W. B. Saunders 
Company, 451.) has long been recognized as 
one of the best books on the subject. The fifth 
edition, which has just been published, well 
maintains this high reputation. A thorough 
revision of the whole book has been carried 
out, particularly in the sections on vitamins and 
protein, and new food tables have been added. 
The section on nutrition in disease has also 
been brought up to date, and now contains a 
full discussion of high protein diets in liver 
disease, and the fashionable sodium-free diet in 
hypertension. 

'Itute Injuries of the Head, by G. F. Rowbotham, 
F.R.C.S., in its third edition (E. & S. Livingstone 
btd., 331.), has been brought up to date on the 
basis of the many advances in neurosurgery' 


during the war years. In his preface the author 
pays warm tribute to Sir Hugh Cairns, Professor 
Jefferson and Professor Dott for their out- 
standing sen-ices during the war. The new 
edition is beautifully produced and illustrated. 

Rewriting of the chapter on the development 
of the early ovum, with new illustrations, is one 
of the features of the tenth edition of A Synopsis 
of Obstetrics and Gyncecalogy, by Aleck W. 
Bourne, .M.B., b.ch., F.R.C.S. (John Wright Sc 
Sons Ltd., 21S.). Penicillin in gonorrhoea, 
syphilis, salpingitis, ophthalmia neonatorum, and 
other conditions is among the new additions. 

The Essentials of Chiropody, by- Charles A. Pratt, 
in its second edition (H. K. Lewis & Co. Ltd., 
lor. (>d.) has been brought up to date and some 
illustrations altered. The author, in addition 
to giving clear, illustrated expositions of the 
various chiropodical procedures, discusses mis- 
cellaneous disorders of the feet, such as athlete’s 
foot, chilblains, sprains, and the like. This is a 
useful little book for the practitioner. 

Training for Childbirth, by Minnie Randell, 
O.B.E., S.R.N., in its fourth edition (J. Sc A. 
Churchill Ltd., los. 6d.) contains among new- 
material information on the expression of 
breast milk, breast feeding and the care of the 
breasts, and gas and air analgesia. There is 3 
useful chapter on postnatal exercises. 


NOTES AND PREPARATIONS 

NEW PREPARATIONS 


CiMLAc Gauze is a woven fabric impregnated 
With a sterilized glyco-gelatin mass containing 
5-aniino-acridine and hexylresorcinol, both of 
which are active against gram-positive bacteria 
and Ps. pyocaneits. Rapid control of infection and 
speedy healing are stated to occur when cimlac 
is used as a dressing for bums, wounds, 
boils and carbuncles, varicose ulcers, and 
impetigo. The gauze is supplied specially 
packed between uvo layers of cellulose film to 
facilitate ‘*non-touch” application. (Calmic Ltd., 
Crewe Hall, Cheshire.) 

Dob.agen non-staining gentian nolet cream 
(gentian violet and zinc sulphate, each 4 per 
^ cent,, salic>’lic acid 2 per cent, approx.) has been 
prepared for the treatment of epidermophytosis. 
Advantages claimed for this cream are its non- 
staining property and quick absorption by the 
skin. (Forsters [Pharmaceuticals] Ltd., Seaham, 
Co. Durham.) 


Labiton (L.A.B.) kola and vitamin tonic 
(Vitamin Bi, 7.5 mg.; alcoholic liquid extract of 
kola nuts, 35 ml.; syrup B.P., 30 ml.; glycero- 
phosphoric acid 20 per cent,, 0.25 ml.; flavour- 
ing and distilled water to 100 ml.) is stated to 
act as a stimulant to the central nervous system 
and as a general tonic in debility and con- 
iTilescence. (Laboratories for Applied Biolog}*, 
6 Percy Street, London, W.i.) 

Pedaform foot-bath concentrate contains pelar- 
gonic acid, formalin, and a detergent and sur- 
face tension agent with cleansing action similar 
to soap but active in hard water and non- 
disturbing to the protective acid balance of the 
skin. It has been prepared as a prophylactic 
against athlete’s foot and for the treatment of 
foot discomfort. Supplied in bottles of 4 ounces 
(114 ml.), 16 ounces (454 ml.), and 80 ounces 
(zi litres). (Crookes Laboratories Ltd., Park 
Royal, London, N.W.io.) 


566 


THE PRACTITIONER 


the bones, joints, muscles and tendons. Then 
follow two hundred pages on the surgery of 
the nervous system by A. Jentzer; this gives 
rather too full an account of affections of the 
brain and too little about the peripheral nertes 
and the sympathetic system, but nevertlteless, 
it is authoritative. In the chapter on the endo- 
crine glands there is a good account of the 
surgery of diabetes and of the hypoglycxmia 
caused by islet tumours. The last three chapters 
deal with subjects which are usually neglected 
in surgical textbooks — drugs, diet, and physical 
methods of treatment; all three chapters are 
rather compressed but it is a refreshing novelty 
to see them included. The book is well pro- 
duced and printed and even the small print, 
of which there is a considerable amount, is 
easily readable. If the second volume proves as 
good as the first this textbook will be a great 
credit to authors, editors and publishers. 

Hfcmolytic Disease of the Newborn. By 
M. M. Pickles, d.m. Oxford; Blackwell 
Scientific Publications, 1949. Pp. and 
180. Figures zi. Price iss. 

This is quite easily the best account of the 
subject tliat has yet been written. Since almost 
every statement is supported by evidence, the 
book will be of immense value to those who arc 
trying to put their conception of this disease on 
a reliable basis. The material on which the 
account is based is small, it is true, but on the 
whole one feels that this has been an enormous 
advantage in giving the writer leisure to confirm 
every unexpected result until she tvas sure of 
it. Only occasionally docs one feel that she has 
been handicapped by having a rather small 
scries of cases: for instance, when she gives the 
impression, however unwittingly, that since 
htemolytic disease of the newborn due to anti-A 
has not been seen in Oxford, its existence must 
be seriously doubted. However, rather than 
find small faults here and there, it is much 
more important to say as emphatically as 
possible that here is a really authoritative, clearly 
written account, which will be of immense help 
to anyone interested in this disease. 


dispel the former. Miss Eyre’s book will go a 
long way towards stimulating an interest in the 
subject among those who nurse tuberculous 
patients. The book is attractively and simply 
written and covers a good deal of ground. It 
explains what tubereulosis is, how it is recog- 
nized, the form it takes, and tire complications 
to which it may give rise. A lack of bakince is 
shown, liowever, by the inclusion of syphilis of 
the lung among “the commonest diseases to 
cause confusion” in tlie differential diagnosis. 
The nursing side of treatment is naturally 
stressed throughout, but collapse tlierapy is 
described, as well as measures adopted for the 
control of extra-pulmonary manifestations such 
as skeletal and genito-urinary disease. Illustra- 
tions are plentiful and of a high standard, and 
the frontispiece depicts the London Chest 
Hospital’s proposed new building. 

An Account of the Schools of Surgery; 

Royal College of Surgeom, Dublin 17S9- 

1948. By J. D. H. WlDDESS, L.R.C.P.&S.l. 
Edinburgh: E. & S. Livingstone Ltd., 

1949. Pp. vi and 107. Plates 16. 
Price lys. 6 d. 

Mr. widdess gives a most interesting account 
of the development of surgery and the growth 
of surgical education in Ireland. The Irish 
College received its charter sixteen years before 
the Company of Surgeons was made die Royal 
College of Surgeons in London, and diroughout 
its history it has t.iken a prominent part in 
education. Many well-known names — .\braham 
Colies, John Clieyne, Dominick Corrigan, 
Daniel Cunningham, Arthur Jacob, William 
Stokes, and others equally familiar — appear in 
these pages. The book, bearing as it does the 
light touch of an Irish writer describing the 
colourful history of his fellow countrymen, 
makes entertaining reading. 

The Story of the Johns Hopkins. By 
Bertram M. Bernheim, m.d. Kings- 
wood: The World’s Work (19*3) 

1949. Pp. xiii and 274. Illustrated. 
Price i2s. 6 <l. 


Tuberculous Nursing. By Jessie G. Eyre, 
S.R.N., B.T.A. London: H. K. Lewis & 
Co., Ltd., 1949, Pp. .vii and 291. 
Figures 100. Price 2ir. 

The country needs tuberculosis nurses. The 
author considers that the reluctance of nurses 
to enter tuberculosis service is due to the fear 
of infection .and “a deeply rooted idea that 
tuberculosis nursing has nothing in it . The 
introduction of B.C.G. vaccination, supplement- 
ing other preventive measures, will help to 


After reading this popular history of die 
famous Johns Hopkins Hospital and Medical 
School one can fully sympathize widi Harvey 
Cushing’s comments on the author’s ability 
"to write English” (p. loS). In spite of this, it is 
a book to be read. The author is both a graduate 
and a member of the staff of tlie Johns Hopkins 
which he first entered as an undergraduate in 
1897, only twelve years after it was founded. 
He tells his story in colloquial “American” 
which breaks every law of English grammar but 
gives a youtliful vitality which one traditionally 
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associates with the early pioneering days of the 
States. Equally strildng is his devastating 
analysis of his idols, e.g. Osier, and of the 
institution of which he is a loyal and devoted 
member. For the author the four “great 
doctors” of the Johns Hopkins — Osier, Welch, 
Halstead and Kelly — are among the greatest 
names in medicine, and yet he does not hesitate 
to point out their foibles as well as their merits. 
This is not orthodox history but it makes 
fascinating reading. 

NEW EDITIONS 

Nutrition and Diet in Health and Disease, by 
James S. McLester, m.d. (W. B. Saunders 
Company, 451.) has long been recogniaed as 
one of the best books on the subject. The fifth 
edition, which has just been published, well 
maintains this high reputation. A thorough 
revision of the whole book has been carried 
out, particularly in the sections on vitamins and 
protein, and new food tables have been added. 
The section on nutrition in disease has also 
been brought up to date, and now contains a 
full discussion of high protein diets in liver 
disease, and the fashionable sodium-free diet in 
hypertension. 

Acute Injuries of the Head, by G. F. Rowbotham, 
F.R.C.S., in its third edition (E. & S. Livingstone 
Ltd., 3SI.), has been brought up to date on the 
basis of the many advances in neurosurgery 


during the war years. In his preface the author 
pays warm tribute to Sir Hugh Cairns, Professor 
Jefferson and Professor Dott for their out- 
standing services during the war. The new 
edition is beautifully produced and illustrated. 

Rewriting of the chapter on the development 
of the early ovum, with new illustrations, is one 
of the features of the tenth edition of A Synopsis 
of Obstetrics and Gyncecology, by Aleck W. 
Bourne, .m.b., b.ch., f.r.c.S. (John Wright & 
Sons Ltd., 211.). Penicillin in gonorrhcea, 
syphilis, salpingitis, ophthalmia neonatorum, and 
other conditions is among the new additions. 

The Essentials of Chiropody, by Charles A. Pratt, 
in its second edition (H. K. Lewis & Co. Ltd., 
I or. 6d.) has been brought up to date and some 
illustrations altered. The author, in addition 
to giving clear, illustrated expositions of the 
various chiropodical procedures, discusses mis- 
cellaneous disorders of the feet, such as athlete’s 
foot, chilblains, sprains, and the like. This is a 
useful little book for the practitioner. 

Training for Childbirth, by Minnie Randell, 
O.B.E., s.R.N., in its fourth edition (J. &. A. 
Churchill Ltd., lor. 6 d.) contains among new 
material information on the e.\pression of 
breast milk, breast feeding and the care of the 
breasts, and gas and air analgesia. There is a 
useful chapter on postnatal exercises. 


NOTES AND PREPARATIONS 

NEW PREP.ARATIONS 


Cl.ML.tC Gauze is a woven fabric impregnated 
with a sterilized glyco-gelatin mass containing 
5 -amino-acridine and hexylresorcinol, both of 
which are active against gram-positive bacteria 
and Ps.pyocaneus. Rapid control of infection and 
speedy healing are stated to occur when cimlac 
gauze is used as a dressing for bums, wounds, 
boils and carbuncles, varicose ulcers, and 
impetigo. The gauze is supplied specially 
packed between two layers of cellulose film to 
facilitate “non-touch” application. (Calmic Ltd., 
Crewe Hall, Cheshire.) 

Dobagen non-staining gentian violet cream 
(gentian violet and zinc sulphate, each J per 
cent., salicylic acid z per cent, approx.) has been 
prepared for the treatment of epidermophytosis. 
Advantages claimed for this cream are its non- 
staining property and quick absorption by the 
skin. (Forsters [Pharmaceuticals] Ltd., Seaham, 
Co. Durham.) 


Labito.v (L..A.B.) kola and vitamin tonic 
(Vitamin Bi, 7.5 mg.; alcoholic liquid extract of 
kola nuts, 35 ml.; syrup B.P., 30 ml.; glycero- 
phosphoric acid 20 per cent., 0.25 mi.; flavour- 
ing and distilled water to too ml.) is stated to 
act as a stimulant to the central nervous system 
and as a general tonic in debility and con- 
valescence. (Laboratories for Applied Biology, 
6 Percy Street, London, W.i.) 

PEDAFORXt foot-bath concentrate contains pelar- 
gonic acid, formalin, and a detergent and sur- 
face tension agent with cleansing action similar 
to soap but active in hard water and non- 
disturbing to the protective acid balance of the 
skin. It has been prepared as a prophylactic 
against athlete’s foot and for the treatment of 
foot discomfort. Supplied in bottles of 4 ounces 
{n4 ml.), i6 ounces (454 ml.), and 80 ounces 
(2i litres). (Crookes Laboratories Ltd., Park 
Royal, London, N.W. 10.) 
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ROYAL MEDICAL BENEVOLENT FUND 
CHRISTMAS GIFTS 

Loiw Wumi-JonNSON, Picbidcnt of tl\c Roy.il 
Medic.il Boncvok-nt Fund, writcb: — 

"Extra comforts at Christmas time arc a 
great help in time of need — the little extra 
coal, tlie urgently needed warm clotliing, the 
wherewithal to provide a real Christmas 
dinner. I appeal to members of the medical 
profession to bring these comforts to their 
less fortunate professional brethren, or to 
their widows and children who are bene- 
ficiaries of the Royal Medical Benevolent 
Fund. Not only will gifts bring them comfort 
.ind cheer, but their hearts will be warmed by 
the kind thought for them. I hope that all, 
whether subscribers to the Fund or not, will 
send donations to provide this little extra 
cheer, and that those who are not subscribers 
will become regular supporters of the 
medical profession’s own Benevolent Fund". 
Donations and subscriptions, marked “Christ- 
mas Gifts”, should be sent to the Secretary, 

1 Balliol House, Manor Fields, Putney, 
London, S.W.is. 


age, as an alternative to liquid milk. To obtain 
permission for their purchase the child’s ration 
book should be taken to the local food office. 

A.UREOMYCIN AND CHLOROMYCETIN 
To ensure that the available supplies of these 
drugs are used to the best advantage, the 
Ministry of Hc^ilth has arranged to purch.sse all 
available supplies and to distribute them 
through Regional Hospital Board Centres. 
Hospitals outside the National Health Service 
will be able to obtain supplies from these 
centres on payment. On the advice of the 
Medical Research Council it has been decided 
for the present to confine the use of tliese drugs 
to the treatment of the following conditions. — 

Aurtum\c{u; Suspected cases of ornithosis; prosed cases of 
unduunt feser (brucellosis); l>mphogranuloma in- 
)iuin.alc; severe coses of appical pneunronu in which 
there IS good reason to believe that the cause is a virus. 

Chloromycetin: Suspected cases of ornithosis; proved cases 
of undulant fever (brucellosis); Iv mpliogranuloma in- 
Ituinalc; pphoid fever; parapphoid fever (severe); 
salmonella seplicaimia. 

These categories are under constant review 
and may be added to from time to time in the 
light of current expert advice. 


NAP'l' CHRISTiMAS BEALS 
'I'lii; NAPT Christmas Seals, which again this 
year are the gift of the Canadi.in Tuberculosis 
Association, arc now on sale, 
price .)j. per bundled. Christ- 
mas cards, price (id. e.ich, are 
also iivail.ible. 'I'he proceeds 
of the sale are an important 
item in the budget ot the 
Association for c.trrying on welfare and educa- 
tional activities. (NAP'P, 'P.ivistock House 
North, T.ivistock Square, London, W.C.i.) 



FOOD HYGIENE 
Food HumUin^ is the title of .i m.inu.il 
produced by Messrs. Marks and Spencer for 
the Use of the employees serving in their 
cafeterias. It should, however, have a much 
wider circulation, for it piesents information of 
first importance to all concerned with the 
handling ot food in canteens and shops. 
Especially noteworthy are the sections on re- 
frigeration and on vermin control. The section 
on legislation should be read in conjunction 
with the new leaflet issued by II.M. St.itioncry 
Office on “Model Byelaws” (Series t. Handling, 
IFrappiiii! and Deltveiy of Food and Sale of 
Food in the Open Air, price 3<f-) 


OFFICIAL NOTICE 

PuOl’KlETAny infant milk foods and national 
dried milk, which since April 1948 Imve been 
restricted to children up to the age of one year, 
ire now available to children up to two years of 


PUBLICATIONS 

Round the Fountain, an anthology of the best of 
the humorous articles and verses that have 
.ippeared in St. Dartholometo’s Hospital Journal 
since 1893, should prove an attractive Christnais 
gift. (St. Bartholomew’s Hospital, London, 
E.C.i, 4i. 91/. post free.) 

37ie Root and Flotecr of Vitamin Research is 
the name of a chart prepared by Crookes 
Laboratories Ltd., to illustrate the development 
of the vitamins from their earliest recorded 
effects to the present day. The ch.irt should be 
of interest to teaclicrs and lecturers on nutrition 
•ind dietetics. (Crookes Laboratories I.td., Park 
Royal, London, N.W.io.) 

Confeience on Infertility 1948. This well- 
edited report of die Fifth Congress, held at 
Exeter in September 1948, contains much 
practical material, including tests and modem 
methods of treatment. (The Family Pkinning 
Association, 69 Eccleston Square, London, 
S.W.i.) 


INDEX AND BINDING CASES 
The index to Vol. x6j (July-Dcctmbcr, 1949) will be 
forwarded to all subscribers witli the January 1950 issue. 
Umding cases for this and prcMous volumes arc available 


inclusive charge of xor. 6d. per volume; this includes the 
cost of the binding case and return postage. 
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ROYAL MEDICAL BENEVOLENT FUND 
CHRISTMAS GIFTS 
Lord Wcbb-Johnson, President of the Royal 
Medical Benevolent Fund, writes; — 

‘‘Extra comforts at Christmas time are a 
great help in time of need — the little extra 
coal, tlie urgently needed warm clothing, the 
wherestithal to provide a real Christmas 
dinner. I appeal to members of the medical 
profession to bring these comforts to their 
less fortunate professional bretliren, or to 
their widows and children who are bene- 
ficiaries of the Royal Medical Benevolent 
Fund. Not only will gifts bring them comfort 
and cheer, but their hearts will be warmed by 
the kind thought for them. I hope that all, 
whether subscribers to the Fund or not, will 
send donations to provide this little extra 
cheer, and that those who are not subscribers 
will become regular supporters of tlie 
medical profession’s own Benevolent Fund”. 
Donations and subscriptions, marked “Christ- 
mas Gifts”, should be sent to the Secretary, 
i Balliol House, Manor Fields, Putney, 
London, S.W.15. 


age, as .an alternative to liquid milk. To obtain 
permission for their purchase the child’s ration 
book should be mken to the local food office. 

AUREOMYCIN AND CHLOROMYCETIN 
To ensure that the available supplies of these 
drugs are used to the best advantage, the 
Ministry of He^ilth has arranged to purchase all 
available supplies and to distribute them 
through Regional Hospital Board Centres. 
Hospitals outside the National Health Service 
will be able to obtain supplies from these 
centres on p.ayment. On the advice of the 
Medical Research Council it has been decided 
for the present to confine the use of tliese drugs 
to the treamtent of the following conditions; — 

Aureonndri: Suspected cases of ornidiosis; pro\ed cases of 
undulant fever (brucellosis); lymphogranuloma ia« 
gumale; severe cases of atypical pneumonia in which 
there IS good reason to believe that the cause is a v-iru:*. 
C/iIoroifiycettn: Suspected cases of ornithosis; prov ed hises 
of undulant fever (brucellosis); lymphogranuloma in- 
guinale; typhoid fever; paratyphoid fever (severe); 
salmonella septicaemia. 

These categories are under constant review 
and may be added to from time to time in the 
Jight of current expert advice. 




f.m 


NAPT CHRISTMAS SEALS 
The NAPT Christmas Seals, which .tgain this 
year are the gift of the Canadian Tuberculosis 
Association, are now on sale, 
price 4s. per hundred. Christ- 
mas cards, price 6d. each, are 
also available. The proceeds 
of the sale are an important 
item in the budget of the 
Association for carrying on welfare and educa- 
tional activities. (NAPT, Tavistock House 
North, Tavistock Square, London, W.C.i.) 




FOOD HYGIENE 

Hygienic Food Handling is the title of a manual 
produced by Messrs. Marks and Spencer for 
the use of the employees serving in their 
cafeterias. It should, however, have a much 
wider circulation, for it presents information of 
first importance to all concerned with the 
handling of food in canteens and shops. 
Especially noteworthy are the sections on re- 
frigeration and on vermin control. The section 
on legislation should be read in conjunction 
with the new leaflet issued by H.M. Stationery 
Office on “Model Byelaws” (Series i. Handling, 
Wrapping and Delhery of Food and Sale of 
Food in the Open Air, price 3d.) 

OFFICIAL NOTICE 

Proprietary infant milk foods and national 
dried milk, which since April 1948 have been 
restricted to children up to the age of one year, 
are now available to children up to two years of 


PUBLICATIONS 

Found the Fountain, an anthology of the best of 
the humorous .articles and verses tliac hate 
appeared in St. Baitholomciu's Hospital Journal 
since 1893, should prove an attractive Christmas 
gift. (St. Bartholomew’s Hospital, London, 
E.C.i, 4s. gd. post free.) 

The Root and Floiier of Vitamin Research is 
the name of a chart prepared by Crookes. 
Laboratories Ltd., to illustrate the development 
of the vitamins from their earliest recorded 
effects to the present day. The chart should be 
of interest to teachers and lecturers on nutrition 
and dietetics. (Crookes Laboratories I,td., Park 
Royal, London, N.W.jo.) 

Confeience on Infertility 194S. This well- 
edited report of the Fifth Congress, held at 
Exeter in September 1948, contains much 
practical material, including tests and modem 
methods of treatment. (The Familj'' Planning 
Associauon, 69 Eccleston Square, London, 
S.W.i.) 


, ■ , -SES 

The index : . 1949) adl he 

forwarded aary 1950 issue. 

Binding cases for tins and prciious wlunics are atadable 
in urecn clolh witli gilt lettering, price at. each, post free. 
The cases are made to hold six copies after the adt erusc- ^ 
ment pages hate been remoted, they are not seif-binding. 
Alternatively, subscribers* copies can be bound at an 
inclusive charge of tor. 6d. per tolume; this includes the 
cost of tile binding case and return postage. 


The contents of tlie January 1950 issue, t\ Inch tv ill contain 
a symposium on "The Care of the Newborn*’, will be 
found on page Ixx at the end of the adtertisement section. 
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Vitreous, hxmorrhage into - - _ 

Volhard's red hypertension - _ ___r 

Vulva, diseases of, local 
Wassermann reaction - 
Weil-Fehx reaction 7 , 

Weil’s disease, agglutination rcactionjn - _ ^ _ .10 1 

Whooping-cough immunization ^ - - _ _ - __ 

treatment or - — . - _ - 

streptomycin -.1 

’ sulphonamides - - - _ _ 351 . 5 ' 

^trobe’L oxalate mixture, prepamtiono - - _ 

World Medical Association, assembly of a' 

Xiphostemal antihisMmine oiatmentsja Z " 45 

VyWaine. local anxsthedc 7 _ ^ 47 

— zL — p I Parsons, Limited, Lcd&ox Bfouse, No 

Printed in Great Bntein by ■p^,„ 5 xiiii Limited, at S. Bentmck ^ ..a. 

W.C 2, and putiiisncu ^ 


tn Cl m c» 




THE PRACTITIONER 


Tuberculosis, miliary, acute, treatment of, streptomycin - _ _ _ **231 

' , pulmonary, bacteriological investigation of - _ _ _ _ 

, , nursing in - - - - - - - - - 

, , treatment of, advances in - * - _ _ _ _ .. ^aS 

, , , /Jora-aminosalicylic acid ----- 32^^ 

, , — , streptomycin 

, , , sulphoncs - - - - - _ - - 33 ‘ 

Typhoid fever, blood cultures in— — - 3I 

, carriers, agglutination test for ------- 

inununization — — — — — — _ — _ 

, treatment of, Chloromycetin 3^8^ abs 561 

Typhus fever, agglutination reactions and tests in - - - - 38, 4c 

Tyrotliricin in skin diseases - — - - - - - 

Ulceration, pain in - — — 

Ulcers, peptic, treatment of, surgical ------- 267 

Ultra-violet light treatment of scalp conditions jjq 

Undecylenic acid in fungous infections and psoriasis ----- 2pg 

Uhduiant fever, agglutination tests and blood cultures in ~ - - 34, 39 

Urea clearance test of Van Slyke, technique of - - - „ _ _ 

concentration test of Maclean and de Wesselow, technique of - - 44 

Ureters,', transplantation of, into bowel jjg 

Urethjne in cancer - 3^3 

in leuksemia 29^ 

Urinary infections, treatment of, sulphamethazine - - - _ abs 474 

Urine, retention of, acute - -- -- -- - JiQ 333 

Urology, advances in-------- - - 3t3' 

Uterus, bleeding from, prolonged and excessive, treatment of, gonadotrophin 435 

■, cancer of, ~ ~ 89, 93, 94, RC 55s 

, curettage and dilatation of 118,119,211 

.prolapse of - in, 116 

Uvea, inflammation of, etiology of------- - 177 

Vagina, discharge from, in etiology of pruritus vulvas ----- io6 

regressive changes at menopause ------- J04 

Vaginal smear method in diagnosis of cancer ------ 90 

Vaginitis, senile, at_ menopause, treatment of - - _ _ _ _ J04 

Vagotomy for peptic ulcer 

Varicose ulcers, treatment of-- — - -- -- RQ ■ 467 

Vascular disease, peripheral, treatment of, glycine - - - - /^bs 84 

Vasomotor crises, sympathetic block m - _ - 323 

— — disturbance, winter resort for . gj 

Vein, central retinal, obstruction of, results of — — — — — jy • 212 

Venoms, snake, ha:mostatic value of- ------- *3-3 

Vi-agglurination in enteric diseases — — — _ — — — — ,9 

Vincent’s infection, treatment of - ~ _ _ - _ _ — sii 

Vioform, use of, in skin diseases — — — — ..qq 

Vision, binocular, obstacles to - - - - _ _ __ _ _ ^ 

, sudden and rapid failure of, significance and causes of - _ 

Vitamin A, human requirements of ----- _ r “ “ 

Vitamin therapy .5, :* '2 

supplements, indications for - — - - - - ^ ^ ~”a> -v- 

Vitamins, advances in - .T ~ ~ - - ~ ?-q 

, administration of, to members of poUce force - _ ~ 35" 

Vitreous, haemorrhage into - — - — -+9 

Volhard’s red hypertension - 174 

Vulva, diseases of, local - too 

Wassermann reaction - 107 

Weil-Felix reaction - - - 52 

Weil’s disease, agglutination reaction m - - - . ~ - _ ~ 4 °, 4 ' 

Whooping-cough immunization - - 42 

— , treatment of - ~ Z03 

.streptomycin- - _ - - 351,307 

' , suiphonamides - - — ~ - ' ^ 474 . SoS 

Wintrobe’s oxalate mixture, preparation of - - - - ~ " 508 

World Medical Association, assembly - 3 

- - at 

local anaesthetic — — — -- -- 
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